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Now the glass goes into the boat 


The tough borosilicate fibres used with plastics for modern 


boatbuilding and other applications considerably widen the future 
of glass. They incorporate boric oxide, already a vita! ingredient 
of heat-resisting, optical and other specialised glasses. 


BORAX CONSOLIDATED LIMITED 
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: WELLS CROMIL & PIERCY L™. 
OIL 
FILTERS 


With a Wells’ Waste Oj! Filter 
you can use your oil several times 
over and change it more often. A 
thoroughly reliable supply of oil 
is assured with the use of Wells’ 
special filter pads which work in 
conjunction with Wells’ patent 
syphon feed. The oil delivered 
from a Wells’ filter can be used 
with complete confidence. 











Write for fuller particulars of these 
filters 





Delivery of Oil Filters and Special ‘‘Wells’ 
Filter Pads from Stock’’ 


Also makers of 
OIL CABINETS, BARREL POURERS & PORTABLE PARAFFIN 
HEATER PLANTS, SPRAY GUNS & LIME SPRAYERS 


A. Cc. WELLS & co. MILBURN HOUSE 
MOUNT STREET, HYDE, CHESHIRE NEWCASTLE-ON-TYNE 


Tel: 2-776! 











































ompressors for Industrial Gases 


Moderate speed compressors 
carefully designed for reliability, 
are available in both vertical 


and 





horizontal arrangement 
from small capacities up to units 
of over 5,000 H.P. and very 
high pressures. 

The illustration shows two 
vertical, three crank, six stage 
compressors each with a cap- 
acity of 3,000 cu. ft. per minute 
and a delivery pressure of 326 


atmospheres. 


LLOYD & ROSS 
LTD. 
58 VICTORIA STREET, S.W.| 


TELEPHONE VICTORIA 4873 








Maschinenfabrik ESSLINGEN Germany 
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Benfield hot potassium carbonate plant for the removal of 
carbon dioxide, designed, engineered and supplied by the 
company as part of the extensions to an ammonia synthesis 
gas plant. 
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Electrothermal Engineering Ltd . 
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FOR COMPLETE FREEDOM FROM CONTAMINATION... 


Towers of 


TG) ps ' mANAV VAAN Pal Chemical Stoneware 
Condensing, Scrubbing 
and Absorption towers 
INDUSTRIAL CERAMIC ENGINEERS -—are now available up 


to 5ft. diameter and 


HATHERNWARE LTD. Dept. CA LOUGHBOROUGH, LEICs. ed types Qh. 
: ; ‘ Send for further \ 


Telephone : Hathern 273 information now ! 
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Chemicals will not corrode this fume exhaust plant 
—it is made from ‘Alkathene’ 


Fume exhaust system and 
manifold made from ‘Alkathene ’ 
by Rediweld Limited. Crawley. 
Sussex. 

‘ Alkathene ° lined sinks also made 
by Rediweld Limited for a 
chemical laboratory. 





REDIWELD LIMITED made this fume exhaust plant 
and manifold from ‘ Alkathene’ I.C.I. polythene, 
because ‘ Alkathene’ withstands chemical attack. 
It is strong and it will not crack. Chemical plant 
fume extraction systems made from ‘ Alkathene’ 
will last indefinitely. The sinks in the smaller 
illustration are lined with ‘ Alkathene’ as a pro- 
tection against corrosive fluids. 

‘ Alkathene ’ is a light, easily fabricated material 
and is available in a wide range of colours. 





‘Aikathene’ 1s the registered trade mark for the polythene made by I.C.I. 
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RICHMOND RD. 


PRESSURE 
VESSELS 


IN STEEL 
STAINLESS STEEL 
ALUMINIUM 


COPPER . ETC. 
Welded by the Argon Arc Process 


wo. || DBNIUNITE 


METAL SPRAYING 
WELDING AND REPAIRS 
TO ALL METAL PARTS 


RICHMOND WELDING CO. 


EST. 1929 
BRADFORD 





ADELAIDE HOUSE, KING WILLIAM 
Tel.; Mansion House 962! (3 lines) 


CHEMICALS AND FEEDS 


LIMITED 


STREET, LONDON, €E.C.4. 
Cables: ‘Chemifeed’ Londen 








in bulk 











Tel: 25405 


Associated with: P. Leiner & Sons, Ltd., Treforest Chemical Co. Ltd., 
Glamorgan Alkali & Acid Co. Ltd., Miskin Lime Co. Led., and other 
U.K. and Overseas manufacturers. 
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OXYGEN 





This burner design is the heart of the SBA-Kellogg 
Acetylene Process using naphtha, propane, butane 

nin or other liquid type feedstocks. This process was 

originated by Société Belge de Azote and was 

ee developed as a joint effort by SBA and Kellogg 
engineers. This burner design has been tested 

in a range of sizes and over a period of years at 
COOLING ——=== CA . sie ’ 

WATER ene 


mcr the SBA Marly demonstration plant. It is a 
proven success. 

COOLING ~ : 

water ——S 





STEAM 


The burner operates by first forming a flame 

from oxygen and a gas or vaporized fuel in 

the combustion chamber. The feedstock to be 

cracked is vaporized, pre-heated, mixed 

with steam and injected at high velocity into 

esactione the burner just below 
CHAMBER SPRAYS 


the flame com- 
bustion zone. 


The products from this 

pyrolysis are water quenched after a con- 
trolled quench time. The primary products 
are ethylene and acetylene which can be 
controlled to a range of less than -10/1 
to over 3/1. The burner operating con- 
ditions can also be varied over a wide 
range to best suit the economic require- 
ments of any given location. 

The burner design is unique in that it 
has an internal water screen to prevent 
the formation of carbon deposits. 
The high temperature sections are pro- 
tected by cooling with steam and 
water. The only refractory required is 
an easily replaceable carborundum 

ring at the combustion section. This 
burner is one example of the many 
design features of the new SBA- 
Kellogg Acetylene Process. Kellogg 
engineers will welcome the oppor- 
tunity to explain this new process 
in detail and discuss the results of 
operations pilot plant at Marly 
over a wide range of operating 
conditions. A brochure and a 
technical paper on this process 
will be sent on request. 


SECONDARY 
QUENCH 
WATER 





Kellogg International 


KELLOGG HOUSE - 7-10 CHANDOS ST. - CAVENDISH SQ. - LONDON W.! 
SOCIETE KELLOGG ° PARIS - THE CANADIAN KELLOGG COMPANY LTD - TORONTO 


Corporation 


KELLOGG PAN AMERICAN CORPORATION ~ NEW YORK © COMPANHIA KELLOGG 
BRASILEIRA — RIO DE JANEIRO * COMPANIA KELLOGG DE VENEZUELA * CARACAS 


Subsidiaries of THE M. W. KELLOGG COMPANY NEW YORK 
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TRANSMISSION OF | 


ACIDS CHEMICALS 
ALKALIS SOLVENTS 
CAUSTICS EMULSIONS | 

PETROLEUM PRODUCTS | 


a 


MONKTON MOTORS L"™ 


WALLINGFORD ROAD, 
UXBRIDGE, MIDDX. 5574/5 























WALLER 


ROOTS 
EXHAUSTERS 
OR Warren-Morrison 


experience in design 
SLOWE RS and production of 
specialist valves has 
led to the intro- 
duction of this 
range of diaphragm 
valves. Designed 
for the widest possible range of duties, they incorporate 
many features appreciated by the operator. From 
a safety point of view this valve will shut off, even 
=o: if the diaphragm does fail. For convenience, a 
Capaci mes range from visible position indicator is fitted. From the long-life 
1,000 up to 1,000,000 cu. ft. per hr. angle the valve is heavily made, using only the best 
of materials and workmanship. For the really 
difficult jobs ‘all P.T.F.E.’ diaphragms are available; 
another example of W.M. leadership in valve design. 


t E 0 R t E WA L q E R & SO N LT D Electric or pneumatic operation is available, of course. 


PHOENIX IRON WORKS - STROUD: GLOS 
Telephone Brimscombe 2301 /2 WARREN-MORRISON LTD 





Members the of Society of British Gas Industries 41 ST JAMES’S "PLACE, LONDON S.W.lI. MAYFAIR. 9895 
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MARSTON EXCELSIOR 
SERVE THE CHEMICAL INDUSTRY 


These 52 ft. Towers, each weighing 10 tons, the Heat Exchangers 
and connecting pipework illustrated in this photograph were 
fabricated in aluminium alloy by Marston Excelsior Ltd., for 
I.C.1. Billingham Division. This is one of the specialised 
products and comprehensive service which Marston’s 

provide including: 


Light Alloy Fabrication 
Specialised Engineering Assemblies 
Laminated Plastic Components 
Flexible Tanks 

Radiators and Heat Exchangers. 


Marston’s have unrivalled experience in the fab- 
rication of light alloys, and their products have 
earned a world-wide reputation for efficiency 
and complete reliability. 


MARSTON EXCELSIOR LIMITED 
(A subsidiary of lmperiel Chemical industries Ltd.) 
FORDHOUSES, WOLVERHAMPTON 
Tel: Fordhouses 218! MAR, 168 
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ENGINEERING 
COMPANY LTD. 


SAFETY FIRST 
PUMP MAKERS AND 


ENGINEERS THE “OLDBURY’’ PATENT 
CARBOY DISCHARGER 


will empty and elevate up to 50 feet 
the contents of any carboy, bottle or 
vessel, and complies with all the 
conditions of the Factory Act of 1937 


KESTNER’S 


5, Grosvenor Gardens, Westminster, London, S.W.|! 


























POLYTHENE TANKS 


All Stainless Steel Rotary Pump with incorporated 

Relief Valve, Superimposed Remote Bearings, 

Reduction Gearbox and back gears with direct 
motor drive, for handling viscous liquids. 


LYDNEY 


GLOUCESTERSHIRE 


Telephone : LYDNEY 275/6 
Grams : Bolthead, Lydney 








This tank is particularly 
suitable for plating shops, 
pharmaceutical manufacturers, 
chemical manufacturers, 
laboratories, and wherever 
high chemical resistant tanks 
are used. 





60 gall. capacity 

Model 522, 36” x 24” x 24” 
approx. List 257s. 6d. each 
50 gall. capacity 

Model 530, 24” « 24” x 24” 
approx. List 190s. Od. each 
25 gall. capacity 

Model 526, 36” x 18” x 12” 
approx. List 112s. Od. each 
100 gall. model preparation 
Steel holders and frame extra 


IMMEDIATE SUPPLIES AVAILABLE 


WHITE CHILD & BENEY LTD. 


2, Shepley Works, Audenshaw, 
Nr. Manchester. DENton 2766. 
London Office: ABBey 2466. 
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ROIS BONG 


UINIS 
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reliable | 


The ‘Unicone’ system of pipe-jointing, with its time and 
labour saving features, produces a pipe-line which is 
flexible while remaining absolutely leak-proof. 


For temporary pipelines ‘Unicone’ instantaneous joints 
are recommended. These joints require no tools of any 
kind, comprise two parts only and fasten with a ‘snap’ 
ensuring a perfect seal in a matter of seconds. 


* : Rubber gasket in position and 
joint ready to pull over. 





‘UNICONE’ 














bolted pipe joints are 
employ ed 
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Here the right combination comes with luck 

















—but with Marchon... 


Precise formulation is a key factor in satisfying the increasing, and 
increasingly selective, ‘liquid’ market. Marchon offers a full range 
of components suitable for dishwashing, hard-surface cleaning and 
fine fabric washing liquids; the many thousands of useful com- 
binations derived from these components include exactly the one 
which will satisfy your particular requirements. Please write for 


technical data. 


AGENTS AND OFFICES IN PRINCIPAL CITIES OF THE WORLD 


HEAD OFFICE : 
Whitehaven, England. Telephone: Whitehaven 3131. Telegrams : Marchonpro, Whitehaven, Telex. 


LONDON OFFICE 
140 Park Lane, London, W.!. Telephone: Mayfair 7385. Telegrams: Marchonpro, London, Telex. 


Member of the Albright & Wilson Group of Companies 
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ANIONICS 
High active dodecy/ benzene 
sulphonates (NANSA) 


Fatty alcohol sulphates 
(EMPICOL) 


Fatty alcohol ether su/phates 
(EMPICOL) 


NON-IONICS 
Fatty acid mono—and 
dialkylolamides (EMPILAN) 


Polyethanoxy ethers of fatty acid 
monoalkylolamides (EMPILAN) 


Other ethylene oxide derivatives 


SOLUBILIZERS 


Substituted aromatic sulphonates 
(sodium and potassium xylene 
and toluene su/phonates) 


(ELTESOL) 





ao 








archo 


PRODUCTS LIMITED 


Marchon’'s products include basic raw materials and additives for every form of domestic and industrial detergent. 
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UNION CARBIDE 


TRADE MARK 


ETHANOLAMINES 





I. xtra quality in your product makes for extra 


sales. UNION CARBIDE ethanolamines are of 

the highest, uniform quality. Constant production 
checks maintain absolute purity. This series 

of gas-treating and emulsifying chemicals 
improves the quality of soaps, pharmaceuticals 
and cosmetics .. . purifies gases and makes 
cleaners more effective. 


For example, UNION CARBIDE diethanolamine 

is used in the production of liquid detergents, 

purifying natural, flue and process gas streams, 

emulsifiers, in bleaching baths, cleansers for 

textile materials and the production of 

morpholine. Other examples of its use include 
pharmaceutical production, plasticizers, 

corrosion inhibitors and herbicides. 

YOU can improve YOUR product when you use 
UNION CARBIDE ethanolamines. 


For further information write quoting reference 5-U. 


The term UNION CARBIDE is a trade mark of Union Carbide Corporation 


CHEMICALS DIVISION 
UNION UNION CARBIDE LIMITED 
ow Vrisiie) = 10 3 MOUNT STREET LONDON Wt 


Telephone-Hyde Park 536! 


chemicals 
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Class Sink Wwaps cundlisedic lignaeee 


UICKLY FITTED 


QUICKFIT 


Vasile Yow V isisce IN OPERATION 


REE FROM CORROSION 


Photographs by courtesy of Nottingham Technical College. 


The Q.V.F. system of Glass Sink Traps and Waste-Lines is ideally suited for 
installations in Chemical, Pharmaceutical and Biological Laboratories. The 
transparency of the system allows any build-up of solids to be instantly 
detected—an important point where the efficient disposal of noxious liquids 


is of paramount importance. 


In addition, the smooth surface of the glass minimises scale formation, and will 
withstand thermal shock of alternate flushing with boiling and ice-cold liquids. 


Full details are contained in 
our new Brochure ** GLASS 
SINK TRAPS & WASTE- Ld S 
LINES”’’. Write for your copy 
NOW! : 

a A a Oa ae 


i“? Shows tcad Enginects tre Chass 


DUKE STREET FENTON STOKE-ON-TRENT «© STAFFORDSHIRE 
Tel: LONGTON, STAFFS 321048 Grams: Q.V.F. STOKE-ON-TRENT, TELEX 
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British Tar Products Ltd. 


MAKERS OF 


PHENOL ORTHO CRESOL 
CRESYLIC ACID META CRESOLS 
REFINED NAPHTHALENE 


CYCLOHEXANOL CYCLOMEXANONE 
METHYLCYCLOHEXANOLS 
METHYLCYCLOHEXANONE 

ESTERS OF CYCLOHEXANOL ETC. 


Ocean Storage Installation with eae: water berth at Partington Coal Basin, 
Manchester Ship Canal 


Sales Office: 418a Glossop Road, Sheffield, 10. 


Telephone : 60078-9 Telegrams: Cresol, SHEFFIELD 10 

















TALKING SHOP! 





They are both research chemists but they work in 
widely differing fields; their requirements foi 
laboratory chemicals are on the whole distinct. 
However if you asked them why they obtained their 
supply of laboratory chemicals from May & Baker 
they would give you the same answer. 

They demand reliability and convenience: M&B 
brand laboratory chemicals provide just those 








qualities. 

There are now well over six hundred laboratory 
chemicals in the M&B range. The labels on the con- 
tainers give full individual specifications of the 


contents. 
Detailed information is available on request. 


M&B 


LABORATORY CHEMICALS 
AND REAGENTS 


a me 


MANUFACTURED BY 1 MAY & BAKER LTD - DAGENHAM ~- TELEPHONE: DOMINION 3060 EXTENSION 320 

















































16 May 1959 CHEMICAL AGE 817 


VOL. 81 No. 2079 
MAY 16 1959 


Telephone: FLEet Street 3212 (26 lines) 
Telegrams: Allangas - Fleet - London 





BOUVERIE HOUSE - 154 FLEET STREET - LONDON - EC4 


Editor Manager 
M. C. HYDE D. C. BENNETT 


Director N. B. LIVINGSTONE WALLACE 


aa RESEARCH AND D.S.I.R. 


Daimler House, Paradise Street, cote irene 
asc eany ‘Midland 0784-5) INCE responsibility for the scientific direction of the Department of 


Scientific and Industrial Research was transferred to a research council 
drawn from outside the Council some two years ago, a number 


Leeds Office of decisions have been taken. In the main these have been concerned 
Permanent House. The Headrow with the transfer or abandonment of work undertaken formerly by D.S.LR. 
Leeds 1. [Leeds 22601) with the aim of making possible greater effort in directions considered to 


be of most value, or in utilising limited facilities to the best advantages, 
In its second annual ;eport (see also page 821) the Research Council, 


Scottish Office having had time to make a thorough survey of many aspects of D.S.LR.’s 
116 Hope Street, Glasgow C2. work, now has a much clearer picture of the way in which the department 
[Central 3954-5) should go. One of the main points made is that the Council has found 


that the amount of money spent on research at universities has not been 
adequate. The Council has therefore decided to increase its grants for 
special researches. The amount has already been increased and by the end 
of the second five-year plan, there should be a really worthwhile effort. 
This increase in grants to universities etc., is most satisfactory as is the 
IN THIS ISSUE Council’s recognition that there should be financial support for longer 
terms than has been customary in the past to outstanding university 





Public Relations in U.S. 818 ' , hee’ 
investigators carrying out promising lines of research. 

Du Pont Expansion in Europe 819 A new idea which it is believed will be of value is that D.S.I.R. is ready 
Elastomers Research Lab. Opened 819 to consider proposals for the support of industrial research and develop- 
Rumania Seeks Terylene Know-how 820 ment, whatever the scale, which is likely to lead to results of value to the 
Drugs Output Doubled Since 1948 820 nation. The Council feels that valuable ideas exist in some smaller indus- 
Cee tah tie 971 trial concerns in this country which they cannot afford to investigate and 

eR et, P at the other end of the industrial scale there may be research and develop- 
Distillates 822 ment projects that even large organisations cannot adequately finance. 
New Lactic Acid Process 823 Expenditure on revenue and capital grants to the research associations 
New Chemicals from Robinson’s 824 are expected to rise by about a third, because, as the last few years have 
Plant Design for Deuterium 825 shown, their scope and activities are growing steadily in response to the 


expressed needs of industry. The Council, however, points out that it is 


O.C.C.A. Polymer Conference—2 827 the policy of D.S.LR. that industry should bear an increasing share of 





Overseas News 830 the total operating costs of these associations and it envisages that over 

Analysis of Tar Acids—1 831 the next five years grant-earning income from industry will be 46% greater 

People in the News 833 than during the previous five-year period, the grants themselves only being 
Commercial News 834 34% greater. 

The grant-aided organisations in the Government scheme serve about 

Market Reports 834 55% of British manufacturing industry. A wide variety of functions are 

Trade Notes 835 performed, but the largest single item is undoubtedly applied research on 

Diary Dates 835 problems common to each industry served. It seems that it is the Council’s 

ew Patents 836 view that the various research associations have established themselves 

and are rapidly gaining that state whereby the increases both in scale of 

their work and the contribution science can make to the productivity of 

their member firms could lead to incentive gradually being reduced. There- 

fore the Council considers that any further expansion must be financed 

Annual subscription is: home, 52s 6d, by industry (see CHEMICAL AGE last week. this page). Nevertheless, D.S.LR. 

overseas, 60s, single copies Is 6d (by will continue to pay a block grant after this stage is reached, for by so 

post Is 9d) doing it can exercise an important and beneficial influence on industrial 


Cc 
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research, and can also ensure that each association has the 
necessary proportion of basic research in its programme. 

Since the policy of reducing incentive grants was adopted 
in 1951 the overall ratio of grant to industrial income has 
fallen from 1:1.65 to 1:2.5 and the lowest individual ratio 
is now 1:4.6. But there is fortunately nothing mechanical 
about the trend. Each grant is fixed at each five-yearly 
review according to circumstances. Thus while terms in 
general are being stiffened, the total of all grants should 
increase to accommodate the normal growth of existing 
research associations, and the formation of new ones, over 
the next five years. A need for flexibility in reducing 
incentive grants is also being borne in mind. Indeed the 
Council emphasises generally in its report that it is keeping 
the budget for the five-year plan flexible because of the 
rapidly changing world conditions. 

Another view expressed by the Council is that research 
associations should be encouraged to doa reasonable amount 
of sponsored research so long as co-operative research 
programmes do not suffer. This report’s terms, general 
though they may seem, are along very much the right lines. 
Most actions taken to date have received favourable com- 
ment; the one action which we consider merits criticism is 
the disbanding of D.S.1.R.’s microbiological unit at 
Teddington. It will be of interest to see whether the 
universities will, in fact, make applications for grants with 
which to encourage new microbiological departments or 
strengthen existing ones. 


CHEMICAL PUBLIC RELATIONS 


(NE of the symposia at the American Chemical Society’s 

135th meeting was on chemical public relations and 
it is evident from the papers presented that although this 
country regards the U.S. as the leader in this field some 
chemical concerns there apparently do not have a grasp 
of the essentials of public relations. As the British chemical 
industry has, we believe, a genuine interest in setting up 
good public relations programmes we think that the 
comments and points made at the A.C.S. meeting will be 
of interest. 

How to handle a disaster disastrously was dealt with 
by Henry H. Hunter, Olin Mathieson Chemical Corp. He 
said that the failure of company officials to establish a 
sound working relationship with the Press underlaid 
almost every instance of botching the public relations 
aspects of a plant accident. 

Too frequently a disaster in a plant also becomes a 
disaster in public relations, and from a standpoint of the 
Press, disasters are mishandled. By far the biggest reason 
is the unwillingness of most managements to accept the 
fact that a disaster is anyone’s business but its own. 
Hunter describes as tragic the first temptation of many 
executives to exclude the Press from the scene altogether 
(see CHEMICAL AGE, 7 March, page 395). 

Principles offered as a guide in handling public relations 
in a disaster by Hunter are : Make one person responsible 
for handling the Press during an emergency; assign him 
this responsibility in advance. Anticipate questions the 
Press will ask; get answers promptly. Inform all news 
media as soon as possible; give them the name of a man 
to contact for information. Set aside a press room and 
provide telephone facilities. Arrange with plant guards and 
security people to get the Press into the plant. 

What constitutes a good public relations programme in 
a disaster was also discussed by Arthur Northwood, Jr., 
Shell Chemical Corp., New York. This meant, Northwood 
said, permitting representatives of the Press, Radio and 
TV to find out as quickly as possible all the pertinent facts. 
These might include what happened, extent of damage, 
fatalities, cause, will the plant be shut down for long, etc? 

The company that takes all reasonable steps to help the 
Press get the full story on the entire situation is much 
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more likely to get sympathetic treatment than the com- 
pany that does not, This also holds for off-site disasters, 
e.g., accidents occurring during consumer use of a com- 
pany’s products. 

According to George M. Worden, Worden and Co., 
Washington 7, D.C., U.S. chemical industry deserves more 
credit than it is getting. Rockets and missiles, electrical and 
aircraft industries are getting the bulk of the glory in the 
US., and the same applies in the U.K. But it is the 
chemical industry which is providing the fuels, the man- 
made materials such as plastics and high-temperature 
lubricants, to make missiles and rockets possible. 

Again, as in the U.K., there is a great deal of publicity 
about the high cost of health. Co-operative efforts between 
industry, trade associations and professional societies 
would be a big help here, considers Worden, for it would 
let the public know how vital the chemical industry is in 
peace and war. 

If a company wants a good public relations programme, 
its executives must be thoroughly aware of their objectives, 
says W. Alec Jordan, of W. Alec Jordan Associates, 290 
Park Avenue, New York. His criteria are: Ask key pub- 
lications for their opinions and suggestions; re-analyse the 
news releases issued for the past few months; determine 
where public relations ranks in the organisation chart. 

William Q. Hull, Chemical and Engineering News, states 
that every chemical company regardless of size needs a 
public relations programme. This it must devise to serve 
its specific needs. The results of a sound programme are 
felt when financing is desired, plant sites are needed, etc. 

It is realised that the small company faces certain 
problems not felt by a large company. It has first to 
decide, for instance, whether to have its own public 
relations department or a public relations counselling com- 
pany. It has to decide whether one person or department 
can handle advertising and public relations. A smaller 
budget also means a more difficult programme in deciding 
company activities, but even the less costly activities, says 
Hull, can result in satisfactorily establishing a small com- 
pany in the eyes of the public. 

Another interesting angle to public relations was sug- 
gested by Harry Levin, American Cyanamid Co., and 
Sydney Steele, Atlas Powder Co. Levin discussing ‘Com- 
munity relations in the chemical industry” reports that 
the benefits of effective community relations are threefold: 
attracting and keeping better employees and increased 
productivity, when the company is a desirable citizen; 
community understanding of the company’s problems and 
needs; community relations help sales when neighbours 
are customers, and often shareholders. 

Public relations plays an important part in personnel 
recruitment. Externally it can improve relations with the 
educational world by personal contact, distribution of 
published material, including annual reports, etc., and by 
publicising scholarship programmes and advertising employ- 
ment opportunities. The Press is important because it is 
mainly through the printed word that a company becomes 
known externally; through co-operation with industrial 
relations, it can influence the internal climate so that 
present employees will think and speak well of the company. 

Finally, how does a business publication evaluate a 
company’s public relations department? William Olcott, 
of our U.S. contemporary, Chemical Week, deals with this 
question along these lines. One method of evaluating a 
company’s department for an editor would be how fast 
they answer the queries of a publication. The public 
relations man should be easily accessible with the desired 
information on hand, states Olcott. If this is not possible 
the publication should be directed to the news source and 
given access to the executives involved in the story. Screen- 
ing of calls by the public relations man’s secretary and not 
answering for 2-3 days is a method to be avoided. 
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Du Pont’s Policy of Expansion in Europe 


Local Manufacture of Other Chemicals is 
Being Actively Studied, says U.K. Chairman 


Europe and is aimed at making fullest possible use of local construction 


I) U PONT policy envisages further chemical plants in the U.K. and West 


and operational labour, and local suppliers for plant, equipment and raw 


materials, 


Tt 


In the belief that there will be manufacturing opportunities in the U.K. and other 
parts of West Europe in addition to plants already in hand, the company is actively 
studying various possibilities for local manufacture of some of its other chemical 
products. Market studies are in hand on a number of products and each of the present 
sites, particularly that at Londonderry, where the neoprene plant is nearing completion 
on a 380-acre site, is large enough for sizeable expansion. 


More than 87% of the equipment and 
supplies for the neoprene plant, valued 
at over £2.5 million, has been purchased 
in the U.K. The operational labour force 
of 400 will include only 18 Americans 
and this number will be reduced. In 
addition, bulk of the raw materials will 
be purchased in the U.K. 

This important news of Du Pont policy 
so far as Europe is concerned was given 
at the new Elastomers Research Labora- 
tory last week by Mr. David H. Conklin, 
chairman of Du Pont Co. (United King- 
dom) Ltd. and international director in 
Europe of E. I. du Pont de Nemours, 
who spoke of the company’s European 
plants in hand and of future plans, and 
Mr. William H. McCoy, managing direc- 
tor of the U.K. company, who gave the 
first progress report on construction of 
the neoprene plant. 

Mr. Conklin said that the new labora- 
tory, Du Pont’s first completed unit in 
West Europe, was evidence of their plans 
to enter that market with manufacturing 
and research facilities and to “compete 
for the great business opportunities that 
exist here”. 


Other European Projects 


In the three years since Du Pont set 
up the U.K. company, whose neoprene 
plant is due for completion early in 1960, 
three other West European subsidiaries 
have been announced. Du Pont de 
Nemours (Belgium) S.A. are building a 
new paint plant at Malines, which is 
expected to be completed by the end of 
this year. It will be the company’s first 
manufacturing plant in the Common 
Market area. 

Du Pont de Nemours (Nederlands) 
N.V. will start construction on a new 
plant for Orlon acrylic fibre at Dord- 
recht by the end of the year. A substan- 
tial part of the Orlon produced will go 
to the U.K., the biggest single export 
market for this fibre. The latest venture. 
Du Pont de Nemours (International) 
S.A., Geneva, is a full-fledged sales com- 
pany to co-ordinate Du Pont’s sales 
activities primarily in Europe for pro- 
ducts made by the European subsidiaries 
and certain products from the U.S. parent 
company. 

The company has well over 1,200 
employees in West Europe, with the 
largest number in the U.K. Within a 
year, this number should be at least 
1,500. 


Mr. Conklin pointed out that the U.K. 
had for many years been one of Du 
Pont’s largest single markets outside 
the U.S., just as the U.S. was a major 
export market for Britain. He hoped this 
relationship would be strengthened by the 





W. H McCoy 


D. H. Conklin 


addition of local manufacture of the 
company’s products which would mean 
jobs and opportunities for local people, 
products for U.K. export, better service 
to local customers and a stimulus for 
other businesses from which the Du Pont 
plant would make substantial purchases 
of raw materials and supplies. 

It was their firm policy to employ and 
train employees eventually to take over 
important management positions over- 
seas. It was expected that the London- 


derry plant would have about 18 Ameri- 
can out of a total employment of some 
400 and that those 18 would be reduced 
as rapidly as possible. There were great 
opportunities for local people to rise to 
top managerial posts in Du Pont’s over- 
seas companies. Mr. Conklin added “I 
know of no limitations on the advance- 
ment of any of our employees in the Du 
Pont Co. (United Kingdom) Ltd. who 
have the ability and aspirations to follow 
an industrial career.” 

Mr. McCoy declared that construction 
at Londonderry was about one-third 
complete. Barring unforeseen delays, pro- 
duction would start in the first half of 
1960. The construction force totalled just 
over 1,000 and 98% of it had been 
employed locally. A great deal of the on- 
site engineering work was being handled 
by British experts. The monthly construc- 
tion payroll was about £70,000 and more 
than 87% of equipment and supplies, 
valued at more than £2.5 million had 
been purchased in the U.K. Of the 
remaining 13%, 10% was purchased on 
the Continent and 3% came from the 
US. 

He reported that the construction force 
had worked more than 1.5 million man 
hours without a serious disabling injury. 

As the operating force took over in 
1960 new jobs would be created for 
about 400 men and women, mostly from 
the U.K. About 20 men would by then 
have spent about a year each in super- 
visory training at the Montague, Michi- 
gan, works. 

Despite the company’s American 
origins, they felt that they had come a 
long way towards becoming a British 
company. Soon they would be buying 
their major raw materials for neoprene 
in the U.K, producing and selling in the 
U.K. with U.K. personnel. 

He added that Du Pont were also in 
this country selling Orlon acrylic fibre, 
chemical weedkillers made by a British 
manufacturer, plus Butacite safety glass 
laminate. 


New Elastomers Lab. is Du Pont’s First 
Permanent Facility in Europe 


po permanent Du Pont facility to 
be completed in Europe—the Elasto- 
mers Research Laboratory—was opened 
at Hemel Hempstead last week by the Du 
Pont Co. (United Kingdom) Ltd. With 
Dr. Wilfrid P. Fletcher, an authority on 
rubber, as manager, it will be staffed by 
British graduates and technicians. 

This new modern laboratory, devoted 
to developmental work on neoprene, 
Hvypalon and Viton synthetic rubbers and 
rubber chemicals for the European rub- 
ber industry, will be complementary to 
the Du Pont neoprene plant due on 
stream in Northern Ireland in 1960. It 
is expected that the service the labora- 
tory will give will increase materially 
when the new plant is in full production. 

Neoprene was first produced commer- 


cially by Du Pont in 1932 after nearly a 
century of research for a synthetic rubber 
which culminated in the discovery that 
monovinylacetate could be treated with 
hydrochloric acid to produce chloroprene. 
This material was soon converted to a 
rubber-like solid—neoprene. 

Hypalon, the next Du Pont synthetic 
rubber, developed in the early 1940's, is 
made by reacting polythene with chlorine 
and sulphur, giving a vulcanisable rubber 
with many unusual properties. Latest 
addition is Viton, a fluoroelastomer, de- 
veloped for service in oils, fuels, solvents 
and chemicals at temperatures over 
400°F. 

All three have found increasing appli- 
cation in industry, transport, engineer- 
ing, clothing and in the home. Chemical 


Du Pont's 


industry applications are many and in- 
clude acid hose, tank linings, protective 
coatings, coated fabrics, sealants, etc. In 
addition Viton is used in fuel cells. All 
three synthetic rubbers offer good resist- 
ance to a wide range of chemicals, per- 
formance varying according to tempera- 
ture, concentration of acid, etc. 

For instance, little or no effect on neo- 
prene is reported with 20% sulphuric acid 
at 200°F; the same is true of Hypalon 
with either 50% sulphuric acid at 200°F, 
80% at 158°F or 95.5% at room tempera- 
ture. Sulphuric acid, fuming, 75°F, 
when used with Viton results in 58% 
retention of tensile strength; 69% reten- 
tion of elongation; a drop of 4 points in 
hardness; and a 4.8% increase in volume. 

Two types of tests to evaluate the re- 
sistance of neoprene and the other syn- 
thetic rubbers to various chemicals will 
be undertaken at the laboratory. The 
first comprises immersion of elastomer 
samples in various chemical solutions and 
then measuring changes, if any, in the 
physical properties of the sample. The 
other method involves the application of 
coatings of various thicknesses to strips 
of metal that are then exposed to the 
chemical solution or vapour involved. 


This clectronic testing equipment can 

determine almost any of the physical 

properties of rubber samples from tensile 

strength to tear resistance and adhesive 

strength. It is highly instrumented and 

operates at temperatures ranging from 
—70 to 550° F, 
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new Elastomers Research Laboratory at Hemel Hempstead 


The 10,000 sq. ft. laboratory is 
equipped with the most modern instru- 
ments and testing devices available from 
the U.K., Germany, France and the U.S. 

There are three main parts: dry pro- 
cessing, fluid processing, and physical 
testing. In the dry processing area where 
solid rubber compounds are processed, 
one of the most unusual pieces of equip- 
ment is a high-pressure wire vulcanising 
unit. Simulating continuous vulcanisa- 
tion conditions used in the wire and cable 
industry, it consists of a steam chamber 
for vulcanising at steam pressures of 100 
to 275 p.s.i. and a water chamber for 
cooling at the same pressures. Before 
vulcanisation, an extruder covers the wire 
samples with compounds of neoprene or 
Hypalon synthetic rubber. 

Paralleling the dry processing area of 
the laboratory is the section devoted to 
the processing of fluid elastomers such as 
those based on latex or solutions of rub- 
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ber in solvents. This area is equipped 
with an ultrasonic homogeniser and a 
high-speed ball mill. 

The physical testing area is equipped 
with an extremely accurate and complex 
electronic load-measuring tester as well 
as one of the latest types of weathero- 
meters developed in Germany. The 
load-measuring equipment can be used to 
measure virtually any of the physical pro- 
perties of rubber such as stress and 
strain characteristics, tear resistance, 
tensile strength, adhesion, and many 
others. It operates at temperatures rang- 
ing from —70 to 550°F. The weathero- 
meter can duplicate almost any type of 
condition from intermittent rain and high 
humidity to dry or humid sunshine. 

Other testing equipment in this section 
includes a salt-spray cabinet for prob- 
lems relating to the use of maintenance 
coating of neoprene and Hypalon, a high 
voltage tester for determining the break- 
down strength of wire and cable insula- 
tion, heat ageing ovens, flexometers, an 
R.A.E. freeze tester, a machine for test- 
ing the cracking resistance of neoprene 
soling compounds, abrasion and hardness 
testers, and an ozone cabinet. 





Rumanian—I.C.!. Talks on 
Buying Terylene Know-how 


TALKS are now taking place between 
Imperial Chemical Industries Ltd. and the 
Rumanian Government regarding the pur- 
chase of the ‘know-how’ of Terylene 
manufacture, Mr. G. Marcu, Commercial 
Counsellor at the Rumanian Embassy 
has announced. The supply of an ethy- 
lene plant is also being discussed with 
Humphreys and Glasgow. 

Tenders have been asked for from 
British companies for a plant to extract 
oil from sunflower seeds. 





U.K. Pharmaceutical Industry’s Output 
Doubled Since 1948 


INCE 1948 the pharmaceutical in- 

dustry’s output and exports have more 
than doubled, with an increase in the 
labour force of under 10%. 

In 1948 the industry, employing 48,600, 
had a turnover of £73 million, of which 
£15.8 million was exported; the pro- 
visional figures for 1957 show that the 
industry, employing 52,400, had a turn- 
over of £150.4 million, of which £39.6 
million was exported. 

These figures are given in the Annual 
Report and Year Book 1958-59 of the 
Association of British Pharmaceutical In- 
dustry. The Association says that “there 
is a need to assemble facts about the pro- 
vision and use of drugs, particularly the 
savings to the Health Service and the 
economy at large which the use of 
modern drugs produces”. Today, 10 years 
after the inception of the National Health 
Service, manufacturers and wholesalers of 
pharmaceuticals receive less than 7% of 
total N.H.S. expenditure. 

The report discloses that the chief over- 
seas market was Australia (£3.3 million) 
followed by Nigeria (£2.1 million). Next 
came New Zealand (£1.9 million), the 
Union of South Africa (£1.8 million), 


India (£1.7 million), the Irish Republic 
(£1.6 million) and Pakistan (£1.5 million). 
In 1958 for the first time exports to the 
U.S. exceeded £1 million, and those to 
Canada were just under this figure. 

The report reviews the work of the 
industry for the N.H.S., factors affecting 
pharmaceutical exports including the set- 
ting up of the European Common Market, 
and discloses that members of the asso- 
ciation have informed the committee of 
the British Association for the Advance- 
ment of Science, under the chairmanship 
of Sir Hugh Beaver, that its members 
would welcome the adoption of the metric 
system in the U.K. 





Shell Polypropylene for 
British Celanese Fibre 
Polypropylene yarns are now being pro- 
duced at the Little Heath, Coventry, fac- 
tory of British Celanese Ltd. These yarns 
find their main use in industrial textiles. 
Production is at the commercial de- 
velopment stage, but large-scale produc- 
tion is not being undertaken at the 
moment. It is understood that the poly- 
mer is being supplied by Shell Chemical. 
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SECOND D.S.I.R. 5-YEAR PLAN 





WILL EXPAND RESEARCH AND 


POSTGRADUATE PLANS 


MUCH clearer picture of the 
A proper function of the Depart- 

ment of Scientific and Industrial 
Research has been reached, according to 
the annual report for 1958 of the Coun- 
cil for Scientific and Industrial Research 
(H.M.S.O., price 3s 6d net). 

The Research Council, chaired by Sir 
Harry Jephcott, states that the second 
five-year plan has provided it with an 
opportunity of focusing its broad review 
of D.S.LR. activities. It considers that the 
present expenditure is small in relation 
to the importance of its work, and that 
this expenditure should rise as more scien- 
tific and technological manpower becomes 
available and moreover, that expansion 
should not be tied too closely in advance 
to specific projects. The Council feels that 
while it is possible to estimate research 
needs fairly accurately two years ahead, 
it is only possible to give very provisional 
estimates for five years ahead. During 
the second five-year plan period, the 
Council has £61 million to spend com- 
pared with £36 million over the last five- 
year period. 

As a result of these and other con- 
siderations, the department has reached a 
new decision atout expenditure of re- 
search grants. The department, it is stated, 
is ready to consider support for industrial 
research which might lead to results of 
value to the nation. At the same time, 
the Council is embarking on a rapid ex- 
pansion of grants for research and post- 
graduate training in the universities and 
other educational institutions. This means 
that the total number of studentships new 
and continuing should double—from 
about 1,900 in 1958-59 to 3,800 in 1963- 
64. 


Three Kinds of Research 


Even more rapid expansion is planned 
for special researches and longer financial 
support for longer terms is proposed for 
outstanding investigations of promising 
lines of research. Three kinds of research 
of importance to the nation are listed for 
D.S.I.R.’s_ research stations: research 
which helps central and local authorities 
to supply essential services and protect 
the welfare of the people; research which 
improves the efficiency of the economy 
as a whole; and research which provides 
industry with basic information for carry- 
ing out applied research. 

Survey of present and projected re- 
search at D.S.LR.’s research stations has 
continued, and confirmed the Council’s 
view that careful selection of the most 
important projects is demanded. 

Resources for the National Chemical 
Laboratory are to be concentrated fairly 
vigorously on a limited number of objec- 
tives. Three main categories of problem 
will be investigated. In the first are prob- 
lems requiring researches of a funda- 
mental nature which are of importance to 


the advancement of scientific knowledge 
and the development of industrial pro- 
cesses, and which are inappropriate to 
universities and other research organisa- 
tions because they need special facilities, 


experienced staff and continuity of effort. 


In the second are problems the solutions 
of which are of considerable importance 
to many industries and to the national 
economy (e.g. control of corrosion of 
metals). The third category of problem 
is concerned with chemical researches for 
other organisations on repayment. 

Because it is not felt that the N.C.L. 
has the manpower and facilities to make 
an important impact in the high polymer 
field, the Council has decided that in 
future the work on high polymers will 
be confined to research on polymer mem- 
branes, as used in electrodialysis, and to 
research on synthesis of resins for specia! 
purposes such as separation of metals. 

Much of the work at Warren Spring 
Laboratory, Stevenage, which is being 
provided with facilities for pilot-scale in- 
vestigations, will be essentially of a chemi- 
cal engineering character. Mineral pro- 
cessing and synthesis of oil from carbon 
monoxide and hydrogen will receive 
special attention. 
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Changes at the Forest Products Re- 
search Laboratory are intended to give 
the laboratory more time for research that 
could lay the foundation for new develop- 
ments. Hence certain responsibilities 
have been transferred to the Timber 
Development Association. The laboratory 
will begin research on pulping and other 
properties of home-grown timbers. 

The transfer of the Ditton Laboratory 
and the Low Temperature Research 
Station to the Agricultural Research 
Council has been agreed together with 
that of the Pest Infestation Laboratory: 
it will take effect from 1 July. The only 
part of the Food Investigation Organisa- 
tion to remain with D.S.LR. will be the 
Torry Research Station for which a 
special steering committee has been set 
up. 





Market for U.K. Creosote 
in British Columbia 


A good market is offered to U.K. 
manufacturers of creosote in British 
Columbia, a U.K. Trade Commissioner 
Service market digest states. The Eastern 
Canada coal tar industry can supply 
almost 80% of Canadian requirements, 
but British Columbia is too distant for 
economic supply by rail from Eastern 
Canada. 

Creosote is the most extensively used 
wood preservative in Canada, but pro- 
prietary formulas sold in concentrated 
form are also supplied by domestic pro- 
duction and imports from the U.K., U.S. 
and Sweden. 























; ; CONSUMPTION 
Sulphuric Acid | January to 31 March . 
. « ons 
Consumption Remains Trade Uses 100% H,SO, 
19 1959 
Level Accumulators... a - 2,943 3,103 
~ hein mer purposes... a“ : 273 298 
T . . ichromate and chromic acid , 163 4,496 
ONSUMPTION of sulphuric acid in sented ee per hae 3247 3882 
the U.K. at 615,480 tons for the first Clays (Fuller's earth, etc.) 2,430 2,901 
quarter of the year was little changed ene a ne + 4 = 574 + 
from the 615,324 in the corresponding Drugs and fine cormeaia 528 anne 
yestuffs and intermediates ; ‘ 
quarter of 1958. Explosives aa 3,455 2,478 
Production and consumption figures Export... oe COR 7 
p Glue, gelatine and size ... sled 157 112 
are. Hydrochloric acid 0? we: J ae 
Hydrofluoric acid 3,026 3,162 
SULPHURIC ACID AND OLEUM Iron pickling ~— tin plate) 30,801 , 189 
(Tons of 100%, H,SO, Leather 1,123 1,130 
| January to 3! March Lithopone _... - oe 3,026 
Chamber Chamber, Metal extraction ... aia haa 745 692 
and tower Contact tower and Oil refining and petroleum 
only only contact products on 14,251 15,214 
Stock, | January Oils (vegetable) . 2,812 1,938 
1959... =... 22,209: 76,263 98,472 Paper, etc. + ore 1,394 1,776 
Production . 112,426 499,230 611,656 Phosphates (industrial) ... 174 538 
Receipts .. 22.863 12.242 35,105 Plastics, not otherwise classified 9,775 10,355 
Oleum feed eit 330 330 Rayon and transparent paper ... 65,208 O91 
Adjustments _ +213 +213 Sewage 2,518 2,879 
Use ... 80,832 306,135 386,967 Soap, glycerine and detergents .. 28,931 32,774 
Despatches ... 53,693 203,279 256,972 Sugar refining  ... : 138 126 
Stock, 3! March Sulphate of ammonia... 81,941 71,895 
1959 22.973 78.864 101.837 Sulphates of copper, nickel, etc. 4,649 7,952 
eg ak : : he, OE — on o A ee 
Total capacity uperphosphates r we $99,045 . 
represented . 148,310 573,990 722,300 Tar and benzole ... pies San 8,534 7,324 
Percentage _pro- Textile uses ned 2,796 2,658 
duction 75.8% 87.0% 84.7% Titanium dioxide 87,482 85,999 
a ti fie Unclassified ; 48,848 47,573 
Note.—These summaries exclude all Government Total . 615,324 615,480 
plants. 
RAW MATERIALS 
Tons 
Sulphur 
Spent 
Pyrites oxide Recovered, Zinc Anhydrite 
Imported H,S and  concen- 
filter cake trates 
Stock, | menaney F 1959 186,24! 97,515 75,710 ‘ 92,229 11,160 
Receipts... is itd we a 53,872 71,635 13,926 32,647 189,647 
Adjustments sid me sie » =+2,606 + 3,994 +232 + 856 + 295 —585 
Use ie net si ... 83,853 56,827 81,117 13,725 45,778 189,338 
Despatches* al sia sal 1,735 930 8 - — 
Stock, 3! March 1959 152°212 65,530 7,386 79,393 10,884 


i 97, 
° including uses for purposes other than sulphuric acid manufacture. 
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Ourcome of the visit of Sir David 

Eccles and his trade mission to 
Russia will be awaited with interest by 
the British chemical industry. The Rus- 
sian market is, on paper, a potentially 
valuable export outlet for our chemical 
producers, most of whom have export- 
able surpluses of one kind or another. 

But it has been made abundantly clear 
that the Soviet Union is more interested 
in selling chemicals here than in buying 
British products. U.K, manufacturers of 
chemicals and chemical plant have long 
since learned to discount as political hoo- 
ha Soviet talk of trade with the U.K. in 
terms of £multi-millions. Experience with 
visiting missions from Russia as well as 
regular contacts with the Soviet Trade 
Delegation at Highgate has proved that 
the Russians are more interested in find- 
ing out process details than in buying 
either chemicals or plant. 

The only sales to the Soviet Union are 
likely to be in process know-how—where 
they cannot find this out for themselves 
—and contracts for the construction of 
complete plants. Trade in both these 
highly valuable commodities is not likely 
to be large numerically although a few 
spectacular contracts will be signed in the 
coming years. Unfortunately there is no 
repeat business in either. 

At present the U.K. chemical industry 
has no collective policy on trade with 
Russia. As trade can be undertaken in 
practically all chemicals, the U.S.S.R. is 
looked on as a normal export market, 
with trade policy the concern of indi- 
vidual companies. At any rate, I do not 
expect to see any large increase in ship- 
ments of British chemicals and plant 
items to Russia. 


THe days of the soap war are num- 

bered. Nowadays it is the syndet 
clash with no holds barred. Tide’s new 
magic ingredient gets clothes cleanest; 
New Tide with Bluinite, a remarkable 
new discovery exclusive to Tide; only 
Daz has the blue whitener—an exclusive 
formula; new Surf washes shining white 
—it has double whitening power; Omo 
adds brightness to whiteness; Fab’s fabu- 
lous new ingredient for whiter, brighter 
washes; Blue Spel—washday’s magic 
wash. 

But which really washes whitest? The 
B.S.I. Consumer Advisory Council in 
*Shopper’s Guide’ concludes that all 
syndets are “much of a muchness, and 
the best value is whatever brand may be 
offering a reduced price at the moment”. 
Such cynicism in the face of all those 
claims! 

My readers will have little difficulty in 
identifying the common denomination for 
all those ‘ exclusive ’ ingredients that give 
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whiter whiteness: they are the fluor- 
escers, or optical bleach, which are 
colourless dyes that adsorb u.v. light 
from daylight and emit a bluish-white 
light. They neutralise the yellowish tint 
of a white fabric, making it appear even 
whiter. 

The chemical industry is also responsi- 
ble for most of the other ingredients that 
go into the syndet packet according to 
the council's analysts. The basic material, 
of course, is alkyl aryl sulphonate, but 
I was surprised at some of the other in- 
gredients added in varying degrees by 
the manufacturers. These have been 
separated by the council's analysts. 

Sodium polyphosphate aids active in- 
gredient to remove dirt; sodium sulphate 
——a convenient filler; sodium _ silicate 
helps remove and emulsify fatty acids and 
sodium carbonate with a similar washing 
effect; sodium chloride, which “so far as 
is known has no purpose”; carboxy- 
methylcellulose, soil-suspending agent; 
EDTA protects some ingredients from 
impurities in the water; perborate, oxidis- 
ing bleach and stain remover. 


Il aM glad to welcome Mr. H. M. 

Arnold, acting managing director 
of Bowmans Chemicals Ltd., as a sup- 
porter of CHEMICAL AGE’s campaign for 
more information from the _ British 
chemical industry. 

At a luncheon on his company’s recent 
open day—when visitors saw the plant 
for lactic acid purification by continuous 
solvent extraction—he drew attention to 
CHEMICAL AGE’S Comments on secrecy in 
the chemical industry and assured the 
journalists present that it was Bowmans’ 
policy to give them full information 
about their processes. 

Of course they feel that as the world’s 
icading producers of lactic acid and lac- 
tates they have nothing to fear. But it 
is often leaders in a particular field who 
are anxious not to run the slightest risk 
of giving the least little thing away. 


SHaDes of Hercule Poirot! After 
three years of scientific detection 
work, starting with no clue whatever, one 
of Teesside’s most notorious offenders 
has been tracked down. In 1955 when an 
extremely objectionable *tom-cat’ smell 
was first reported, accusing fingers were 
pointed at LC.I. Billingham. Nothing 
made at Billingham had the smell, but 
it was not long before the investigators 
were ‘led’ to the acetone plant where it 
was found that the water in the hydrogen 
gasholder had an unpleasant smell. 
Confusion arose when the smell was 
reported during a period of shut down 
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of the acetone plant. Then came the 
second clue. A laboratory sample from 
one of the plant’s drains developed a dis- 
tinct cat smell after it had been standing 
in the absence of air. It was found to 
contain bacteria which in the absence of 
air fed on sOmething in the water produc- 
ing hydrogen sulphide. After much re- 
search it was discovered that one of 
several chemicals present in a sample of 
effluent was the source of the trouble. 
Ironically this chemical has a _ sweet 
peppermint smell. 

It was also found that in warm weather 
a section of the Tees is subject to gross 
pollution; water temperature is high 
enough and oxygen content low enough 
to support the bacteria identified in the 
laboratory. That explained why the 
offending smell hardly ever appeared in 
the wetter and colder months. 

Final link in the enquiry was to destroy 
the chemical which gave rise to the smell. 
It was discovered that chlorination of the 
effluent would do the trick and so a plant 
is now in hand at a cost of about £40,000. 

Clearly, Teessiders whose nasal organs 
have been assailed by industrial odours 
for many a year had something to com- 
plain about if hydrogen sulphide was in 
the air. But at least Billingham was only 
partly to blame and even Poirot would 
have said that honour has been satisfied. 


CHEMICAL industry executives are 

among the most travelled in British 
industry. They have the example of Sir 
Alexander Fleck who probably covers as 
much ‘ground’ in the course of a year 
as the former American Secretary of 
State. On his recent tour of India and 
Pakistan, Sir Alexander never got to 
Kalimpong, that little hill town described 
by Chinese Communists as the “ Trigger 
spot of the Tibetan revolt”. 

Neither was Kalimpong a scheduled 
stop for two Albright and Wilson direc- 
tors on their recent extensive tour of 
India. But Mr. John Christopherson, 
director of Albright and Wilson Ltd., 
and Mr. L. W. Stubbs, sales director of 
Albright and Wilson (Mfg.), could not 
resist an invitation to escape the heat of 
Calcutta to visit a house on the outskirts 
of the town. 

Although Kalimpong will not feature 
in their report on the sales potential of 
the Indian sub-continent, it was a visit 
that neither will forget. The town at the 
foothills of the Himalayas was full of 
Tibetans for it is the Indian terminus 
of the ancient Lhasa trade route. While 
visiting a Tibetan monastry in the dis- 
trict, they were told that a few days 
before some 2,000 mules had camped 
nearby. They were part of a large 
Tibetan mule train that had brought 
“some million pounds worth of gold into 
India under bundles of yaks wool”. The 
monasteries were taking good care to see 
that some of their treasures did not find 
their way to Peking. 


Alembic 
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New Route to Associateship 
Of Plastics Institute 


THe council of the Plastics Institute has 
included in its revised regulations for the 
associateship (A.P.I.) a new route with- 
out examination open to candidates 
holding suitable qualifications in appro- 
priate basic subjects, who have acquired 
knowledge of plastics technology and 
science as a result of satisfactory experi- 
ence in the plastics industry. 

There is a record number of 133 can- 
didates for the 1959 examination to be 
held in a number of centres from 8-13 
June. 

Registration forms are now available 
from the Borough Polytechnic, Borough 
Road, London S.E.1, for the teachers’ 
course on welding of plastics to be held 
at the Polytechnic from 29 June to 10 
July. 

Lord Mancroft will be the guest of 
honour at the Institute dinner to be 
held at Quaglino’s on Friday, 26 June. 
Sir Miles Thomas and Mr. A. A. Part 
(Under Secretary, Ministry of Education) 
will also speak. 





1.C.1. Supply Para-xylene 


in Bulk to Hoechst 


I.C.L’s Heavy Organic Chemicals Divi- 
sion’s olefin works at Wilton, Yorks, 
has delivered a consignment of several 
hundred tons of para-xylene by water to 
Farbwerke Hoechst of Frankfurt on 
Main. 

Hoechst are licensed to produce a fibre 
of the Terylene type from this material, 
but had previously obtained their para- 
xylene from the USS. 

This was the first bulk shipment by 
sea. The para-xylene was loaded into 
a ship at Teesport and taken to Dord- 
recht, Holland, where it was transferred 
to a Rhine barge for the rest of the 
journey to Frankfurt. 

As para-xylene solidifies at tempera- 
tures below approximately 55°F, steam 
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An ICI representative supervises the 
transhipment of the para-xylene consign- 
ment at Dordrecht 


was kept in continuous circulation in 
coils in the ship’s tanks to keep it liquid 
throughout the voyage. Insulated 
tankers took the para-xylene by road 
from the works to the port. 
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BOWMANS PIONEER NEW PROCESS 
FOR LACTIC ACID 


Extensive use of | 
glassware is seen | 
in this picture of 7 
the new lactic acid or 
solvent extraction > 
plant at Bowmans’ § 
Widnes works. 
Instruments are 
housed in the brick 
structure on the 
left 


a new method based on solvent ex- 
traction at the Widnes works of 
Bowmans Chemicals Ltd. 

At the same time the company has 
published results of research into the 
effects of calcium lactate on egg produc- 
tion. It is claimed that the addition of 
1% calcium lactate to laying rations gives 
increased egg production, combined with 
reduced consumption of food and an in- 
crease in the weight of the hens. 

It is also claimed that calcium sodium 
lactate is effective in preventing and 
curing cattle acetonaemia and twin-lamb 
disease. 

Lactic acid is produced by the anaero- 
bic thermophilic fermentation of sugars. 
The product is a dilute calcium lactate 
solution containing those complex im- 
purities which invariably result from a 
fermentation process. The conventional 
purification process involves a sequence 
of coagulation, decolorisation, crystal- 
lisation, acidification, removal of heavy 
metals, and evaporation under vacuum, a 
number of the stages being repeated. The 
reason for this complicated sequence is 
that lactic acid is an involatile liquid with 
a great affinity for water, which forms no 
highly insolubie salts. Lactic acid is also 
extremely corrosive to nearly all metals 
and alloys. It has hitherto been a some- 
what costly compound in the pure state. 

The new process is based upon solvent 
extraction. When its development on the 
large scale came to be worked out it 
was realised that the change from batch 
to continuous working which it involved 
would enable other new purification tech- 
niques to be introduced. In the event, 
the solvent extraction plant, devised by 
Bowmans’ technical manager, Mr. C. G. 
Childs, M.Sc., A,R.LC., is merely part of 
a vastly improved purification procedure. 

The dilute calcium lactate from fer- 
mentation, after removal of bacterial pro- 
tein, is acidified and calcium is removed 
as the sulphate. The dilute lactic acid 
is then decolorised in activated carbon 
columns, which are regenerated in se- 
quence. Regeneration of carbon of this 
type is thought to be entirely new, and, 
together with other features of the pro- 
cess, has been patented. 

The dilute acid is then freed from resi- 


ACTIC acid is being produced by 
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dual calcium, amino-acids and traces of 
heavy metals by percolation through ion- 
exchange resin, which is regenerated in 
the usual way. 

The purified acid is then evaporated 
under vacuum to high concentration and 
the product is extracted in counter-current 
with an organic solvent. The enriched 
solvent is then re-extracted in counter- 
current with distilled water and the 
stripped solvent is re-circulated to the 
extraction tower. 

After a final decolorisation and ion- 
exchange treatment the pure aqueous ex- 
tract is ready for sale or further evapora- 
tion to the strongest grade. 

From the extraction tower onwards the 
acid is handled only in glass, stoneware, 
plastic or rubber-lined equipment. 

This is believed to be the first purifi- 
cation process by continuous solvent ex- 
traction. It will work largely automatic- 
ally, needing only a man to take periodic 
readings in the control room. 

The new plant is designed to produce 
the equivalent of 2,000 tons a year pure 
lactic acid. The actual product goes out 
at 44 or 80%. 





Aluminium for Sub-zero 
Methane 


THE part played by aluminium in the 
bringing to the U.K. of the first ship- 
ment of liquid methane in the Methane 
Pioneer on 20 February, is shown in a 
film ‘Aluminium for sub-zero methane,’ 
made by the Aluminium Development 
Association. 

The film refers briefly to low-tempera- 
ture tests on aluminium alloys, as a re- 
sult of which five tanks of 400-ton capa- 
city were fitted into the Methane 
Pioneer. It then deals with the fabrica- 
tion of two 1,000-ton aluminium alloy 
storage tanks, one by the A.P.V. Co. 
Ltd., and the other by Whessoe Ltd., and 
two 2,000-ft. aluminium alloy pipe lines 
running from tanks to jetty. 

An important aspect was frequent 
testing and inspection to avoid risk of 
leaking liquid methane. Radiographic 
inspection of welded joints was carried 
out. 
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Acrylonitrile Copolymers Fibres 
May be Spun with N-nitroso 
Piperidine as Solvent 


A NEW organic intermediate now 
available from Robinson Brothers 
Ltd., Ryders Green, West Bromwich, in 
evaluation quantities and suggested as a 
solvent from which fibres made of 
acrylonitrile copolymers may be spun is 
N-nitroso piperidine. Besides being 
used as an intermediate for the forma- 
tion of N-piperidyl hydrazine, N-nitroso 
piperidine has also been suggested as a 
stabiliser in halogenated hydrocarbons 
against decomposition in electric capa- 
citators. 

This is one of a number of new pro- 
ducts on which new literature has been 
issued by Robinson Brothers. The other 
products include two organic  inter- 
mediates (N-methyl piperidine and 
methylene dipiperidine); carboxymethy!- 
mercapto-succinic acid, the first of a series 
of six thioether dicarboxylic acids avail- 
able in trial quantities for use as metal 
deactivators; monoethanolamine thiogly- 
collate, now in production and an alter- 
native to ammonium thioglycollate; and 
N-ethyl piperidine, also in current pro- 
duction, and used in the purification of 
penicillin. 


N-nitroso piperidine is miscible in all 
proportions with benzene, ether, ethyl 


acetate, acetone, carbon tetrachloride 
and ethanol. It is soluble in concen- 
trated hydrochloric acid, but is repreci- 
pitated on the addition of water. 

The nitroso group can be reduced to 
an amino group if the reduction condi- 
tions are not too severe, with the forma- 
tion of an unsymmetrical hydrazine-N- 
piperidyl hydrazine b.pt. 146°C/728 mm. 
This iaterial is monobasic (hydro- 
chloride m.pt. 162°C) and forms hydra- 
zides when reacted with aldehydes and 
ketones. N-nitroso piperidine can be 
reduced to the hydrazine with zinc and 
50% acetic acid, lithium aluminium 
hydride, sodium and ethanol, and hydro- 
genation under pressure with noble meta! 
(Pd, Pt) catalysts. 

Treating N-nitroso piperidine with 
zinc and hydrochloric acid or sodium 
amalgam leads to hydrolysis with the 
formation of piperidine. Piperidine is 
also formed on treating the product with 
excess concentrated hydrochloric acid 
for five hours, or on passing hydrogen 
chloride through a boiling solution in 
toluene for 10-20 minutes. It is com- 
paratively stable to alkaline hydrolysis, 
75% being recovered after refluxing with 
20% excess caustic soda after 15 hours. 


Electrolysis in sulphuric acid solution 
leads to the formation of what has since 
teen proved to be isotripiperidine, m.pt. 
97-98°C. At low temperatures, addition 
compounds are formed by ni-nitroso 
piperidine and dinitrogen tetraoxide in 
1:1 and 1:3 molar ratios. 

For methylene dipiperidine, with 
carbon disulphide-methylene _piperidi- 


nium pentamethylene dithiocarbamate, 
m.pt. 58-59°C-—-has been used as a rub- 
ber accelerator. Methylene dipiperidine 
has also been suggested as an anti-rust 
additive in turbine oils (U.S.P. 2,388,058 
and 2,388,059). 

The other new organic intermediate, 
N-methyl! piperidine, has as its chief uses 
the formation of quaternary salts by 
reaction with an alkyl halide, or with 
esters of iodo-or chloracetic acid; oxi- 
dation with hydrogen peroxide to give 
N-methyl piperidine oxide; reaction with 
sulphur dioxide to give an amine bisul- 
phite complex; on electrolysis in an 
hydrofluoric acid solution all the hydro- 
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gen atoms are replaced by fluorine 
atoms with the formation N-trifluoro- 
methyl decafluoropiperidine, said to be 
an inert liquid suitable for refrigerants 
or heat transfer media. 

Other uses are as a basic catalyst, the 
separation of isomeric acids by fractional 
crystallation of their N-methyl piperi- 
dinium salts, e.g., isophthalic and tereph- 
thalic acids. 

Carboxymethylmercapto-succinic acid 
and its esters have been suggested as 
metal deactivators to inhibit the metal 
catalysed deterioration of edible oils. 
The esters have been suggested as anti- 
corrosion inhibitors in lubricating oils, 
as synthetic lubricants and as textile 
auxiliaries, 

Uses for N-ethy] piperidine are as an 
Organic intermediate, the purification 
and separation of penicillin, particularly 
penicillin G; while the adduct with sul- 
phur trioxide has been suggested as a 
reagent for sulphonating the leuco com- 
pounds of vat dyestuffs and other hydro- 
quinones. 





B.R.R.A. Hope to Modify Cellulose During 
Growth to Give Crease-resisting Cottons 


AN investigation of the formation of 
cellulose is an intriguing section of 
biological chemistry now being under- 
taken at the British Rayon Research 
Association, and demonstrated at the 
Open Days on 6 to 8 May. 

Work began first with the flax plant. 
In the laboratories, however, it has been 
found difficult to obtain a continuous 
supply of plants of any sort so that they 
have looked around for another series of 
cellulose which can be used chemically. 

It is now possible for the laboratories, 
on the basis of the work done, to obtain 
an idea of how the cellulose is built up 
in nature. To determine what goes on 
it was decided to dissect a bacterial cell. 
Investigation is also taking place of the 
sugar phosphate metabolism. As a result 
of the work now being done in the bio- 
logy section, it is hoped that the structure 
of the cellulose may be modified during 
growth, as the plant produces it. 

“ If we can feed the plant in a different 
way we may get a different cellulose,” 
said an official. In other words, he 


W. H. Bickle (D.S.LR., London) (left), 
talks to Dr. J. A. Gascoigne (British 
Rayon Research Association) beside a 
display demonstrating attacks of fungi on 
dyed viscose at the association's open day 


added, they were hoping to grow plants 
which would produce crease-resist cotton! 

Degradation of cellulose and cellulose 
cross-linking are examples of other work 
which is going on at the present time in 
this department. 

The water sorption of textile materials 
is other work which is being done in an- 
other section. 

Heavy water, deuterium oxide D,O, is 
used in the water sorption experiments in 
place of H,O in the region accessible to 
water (and thus to heavy water). All 
the hydroxyl groups are deuterated (i.e. 
become OD groups) and the surplus D,O 
is now dried out of the sample leaving 
the accessible regions ‘ labelled’ with OD 
groups. The number of these OD groups 
in the sample (and hence the fraction of 
the OH groups in the original material 
which are accessible to water) is deter- 
mined by ‘ leaching out’ the sample with 
excess H,O. This entails the measure- 
ment of small amounts of D,O in H,O and 
various techniques are available for this. 
Attempts are being made to develop the 
‘falling drop’ method (a density method) 
to a sufficient degree of accuracy. 

Other work being done at the B.R.R.A. 
is on the crystallisation of polymer cellu- 
lose, the feeding of low degree of sub- 
stance on the structure formation in re- 
generated cellulose, the molecular ar- 
rangement in cellulose, and light scatter- 
ing of cellulose. 

For the last two or three years the 
association has been developing a spot- 
ting agent or cleaning fluid for the re- 
moval of oil and dirt stains in cloth. 
This is now being marketed commer- 
cially by Booth and Openshaw Ltd. 

A new arrangement announced at the 
Open Days was a hiring service for 
MANRA instruments (instruments de- 
veloped by the association). 

Also on view was a high-speed cine 
unit, capable of taking pictures in the 
range of 150-5,000 pictures per second. 
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CHEMICAL EXCHANGE PROCESSES 
FOR DEUTERIUM PRODUCTION 


Precise Optimum Values Still Classified 


ESIGN of a dual-temperature 
lL) chemical exchange process for the 
production of deuterium was dis- 
cussed by Mr. C. J. Lyons, Chemical En- 
gineering Division, A.E.R.A., Harwell,* at 
the joint symposium on ‘ Instrumentation 
and computation in process development 
and plant design’, held under the aegis of 
the British Conference on Automation and 
Computation, and sponsored by the Insti- 
tution of Chemical Engineers, the Society 
of Instrument Technology and the British 
Computer Society. Venue of the sym- 
posium was Church House, Westminster, 
London S.W.1, on 11, 12 and 13 May. 

In design of plant for operation of 
cascade-type processes, optimisation cal- 
culators are usually carried out in order 
to determine the most favourable operat- 
ing conditions. Dimensions of the plant 
and its energy requirements will be based 
on these. Manual calculations are labori- 
ous and time-consuming. Errors easily 
occur, and checking is as latorious and 
time-consuming as the original computa- 
tions. A computing machine can there- 
fore be effective in reducing the time and 
removing sources of human error. 

Lyons’s paper dealt with the first stage 
only of a cascade process in which L, 
represents the large input flow (natural 
water in this case with its low atom frac- 
tion X, of deuterium), while P is the small 
flow of product, highly enriched water 
with atom fraction X, of deuterium. 
Separation is made possible by an equili- 
brium process taking place between the 
input water stream, L, and rejected stream 
(L; — P) of depleted concentration Y; = 
kX, k being less than unity. 

Taking a deuterium balance around the 
general or nth stage, and the last Nth 
stage: 

La Xa. — (La —P) KX, = PX, 
This equation is simplified to 
PX,» 





L. = 
Xo(1 — k) 

Since L, > P in the early stages and in- 
dicates that for a given separation pro- 
cess the rate of flow to the nth stage 
varies inversely as the deuterium con- 
centration. 

In the ideal cascade, with an infinite 
number of stages, the flow rate was re- 
duced continuously, stated Lyons, towards 
the enriched end, the tower cross-section 
diminishing in proportion. Obvious ad- 
vantages of the ideal cascade were reduc- 
tion of total volume and progressive re- 
duction of the hold-up of increasingly 
enriched water. In principle, however, the 
process could be carried out in a single 
stage without increase in heat require- 
ments. Practical requirements led to the 
stepped cascade in which each stage for 
the H.O — H.S exchange process included 
a hot and a cold tower each of which 
comprised a large number of transfer 
units. Beyond a certain position in the 
cascade there were practical advantages 


in changing from the exchange process 
involving H.S to a different exchange pro- 
cess, in particularly because of the risk 
of losses from the circulating systems of 
H.S highly enriched in deuterium. Thus, 
either water distillation or electrolysis 
could be used for the later stages, for 
while the energy requirements of these 
processes were impractically high for 
natural water they were negligible when 
the atom fraction of deuterium was 0.1 — 
0.2. 

Precise optimum values were de- 
liberately avoided, said Mr. Lyons, as 
many aspects were still confidential. 

In the process described liquid feed of 
low deuterium concentration was en- 
riched in deuterium by flowing in a 
packed or bubble-cap tower at a low tem- 
perature counter current to a hydrogen- 
containing gas. A portion of the enriched 
liquid leaving this tower was withdrawn 
as product; the remainder was passed 
through a similar tower at a _ higher 
temperature. There the deuterium was 
stripped from the liquid by gas re-cycled 
from the top of the cold tower. 

The physical data and mass-transfer 
equations being known, the equations 
were programmed for an electronic digital 
computer so that effects of different pro- 
cess conditions could be compared and an 
optimal set chosen. Operation of the 
system could be represented by a diagram 
of the McCabe-Thiele type. This diagram 
was then elaborated to include the effects 
of humidity and solubility. Afterwards it 
was necessary to establish compositions and 
flow rates for the various gas and liquid 
streams leaving and entering the exchange 
towers, the humidifier, the gas saturator 
and the condenser-cooler. Derivations of 
these equations were based on mass and 
material balances—or of the expressions 


825 


giving the number of theoretical stages 
required in the hot and cold towers. 

Although information on optimum 
values had to be withheld, Mr. Lyons 
outlined a fairly obvious procedure for 
deriving the optimum hot-tower tempera- 
ture. The first step, he stated, was selec- 
of the optimum values of G/L (G = cir- 
culating hydrogen sulphide stream and 
lL = molar feed rate of water based on 
the minimum number of total theoretical 
stages, for different hot tower tempera- 
tures, other parameters being the same. 
The minimum number of total stages, 
which could be taken as a measure of the 
combined height of the hot and cold 
towers, was plotted against the flow rate 
of humidified gas in the hot tower and 
the gas flow rate for the cold tower. These 
flow rates were taken as proportional to 
the respective tower cross-sectional areas. 
A rough estimate was then made of the 
average Capital cost per ton D,O capacity 
per year, and capital charges worked out 
for interest on capital, amortisation, 
maintenance, materials, and labour. 

Capital cost was assumed to be directly 
proportional to tower volume, the capital 
charge being multiplied by the factor: 
(minimum number of total stages) (cold 
and hot flow rates) 
for the selected hot-tower temperature. 
To this capital charge was added the 
appropriate cost of steam for humidifica- 
tion. This showed the effect of reduc- 
tion, by means of heat recovery, of the 
unit cost of steam for humidification, by 
an arbitrary factor of 0.6. This reduction 
in steam costs had of course to carry 
capital charges on the necessary heat ex- 
change equipment in which large gas 
throughputs were alternately humidified 
and dehumidified. The costs might well 
be decisive in comparisons between the 
present process and other processes. 

In the final design engineering con- 
siderations, such as the number of first- 
stage towers in parallel and their shell 
diameters and thickness, and the choice 
of materials to withstand the corrosive 
action of H.S became of importance. 





* Now Central Technical Services, Industrial 
Group, U.K.A.E.A., Risley, Lancs. 





New Worthing 


THE Beecham Group is to begin work 
shortly on the construction of a new 
factory at Worthing, as one of the first 
steps towards expansion into the field 
of antibiotics. It will manufacture the 
group’s existing range of fine chemicals 
and products derived from the work of 
Beecham Research Laboratories, includ- 
ing the new penicillins likely to be 
evolved as a result of the recent isolation 
of the basic penicillin molecule. 

Beecham Research Laboratories is to 
be formed into an operating division of 
the group. It will incorporate C. L. 
Bencard Ltd., who market the group’s 
pharmaceutical products advertised to 
the medical profession. This will bring 
together in one company the responsi- 
bility for research, development, manu- 
facture and marketing of all the group’s 
ethical pharmaceutical products. 


Factory Heralds 
Beecham’s Expansion in Antibiotics 


production, 
the Bencard allergy clinic, and the ad- 
ministrative headquarters of Beecham 
Research Laboratories will be grouped 


General pharmaceutical 


in the building now occupied by Mac- 
leans at Brentford. 

To facilitate these moves, the present 
responsibilities of Macleans for the 
marketing of proprietary medicines and 
toiletries will be divided respectively 
between Beecham Pharmaceuticals and 
County Laboratories. 





U.K. Chemical Output 

Board of Trade index of industrial pro- 
duction, based on a 1954 average of 100, 
puts the output of the chemical and allied 
industries in 1958 at 115, the same as 
1957. The figure for December was 116, 
against 111 in December 1957. 
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New Resin Gives Homogenous 


Laminate with 


PECIALLY developed to bond glass 

fibre reinforcement intimately to a 
suitably prepared vinyl sheet to produce 
a strong, homogenous laminate, is 
Artrite Resin F.655, marketed by Artrite 
Resins Ltd., Kingsway Chambers, 44-46 
Kingsway, London W.C.2. A simple 
production technique to accomplish this 
has also been evolved. 

Belonging to the Artrite family of 
L.U. polyester resins, Artrite Resin 
F655 is formulated for the wet lay-up 
moulding technique and is supplied ready 
for use, requiring only the addition of 
a hardness just prior to moulding. 
Natural colour of the material is light- 
buff and translucent, but it can also be 
supplied in a range of attractive shades 
to match the colour of viny! sheeting. 

This resin can be used, the makers 
state, in conjunction with any of the 
glass fibre reinforcing materials such as 
glass cloth rovings or chopped strand 
mat. 

Extensive tests have been completed 
on Cobex sheeting (BX Plastics Ltd.) and 
Darvic (Imperial Chemical Industries 
Ltd.). Other types of p.v.c. sheeting 
are being evaluated. Most grades of 
rigid vinyl sheeting based on either p.v.c. 
or p.v.c. copolymers are believed to be 
suitable for lamination with Resin F655. 

Thin gauge sheet as used in vacuum 
forming, and heavy gauge sheet as used 
in chemical plant construction have both 
been successfully bonded. In practice, 


P.V.C. Sheeting 


the method of forming the sheet dictates 
the gauge to be used. 

Conventional methods of fabrication 
of the vinyl sheet are used, such as 
vacuum forming, hot pressing, simple 
heat forming or cutting and hot welding; 
choice is usually dependent on the size 
and shape of the article. Formed sheet- 
ing must be adequately supported, it is 
stated, while the glass fibre reinforcement 
is being laid up; for heavy gauge sheet 
a skeleton framework is usually ade- 
quate. For thin vacuum-fermed shapes 
a close fitting former from wood or 
plaster may be required. 

In surface preparation of the vinyl 
sheet, to ensure homogenous lamination, 
sanding is carried out before and after 
forming followed by cleaning using a 
special Artrite solvent or a trichloroethy- 
lene vapour bath or acetone washing. 
After the sheeting dries, Resin F655 and 
glass fibre is applied. 

The procedures involved in moulding 
the glass fibre reinforced resin on to the 
vinyl sheeting are stated to be identical 
to those of moulding reinforced plastics 
by the ‘wet lay-up’ technique on to a 
conventional mould. Setting times are 
adjusted by the amount of hardener 
employed, but Resin F655 should not 
be allowed to start to set until about 
30 minutes after it has first been brushed 
on to the vinyl sheet. This allows for 
adequate reaction between the resin and 
the p.v.c. 





U.K. Compounders Import 
Ammonium Sulphate 


U.K. FERTILISER importers are said to 
have paid 45s freight a ton for a cargo 
from Tampa in a small ship, according 
to Monthly Freight Review for April. 
Other British importers, seeking freight 
offers to a deepwater port for 125,000 
tons spread over the 1959-60 fertiliser 
year should, if recent business to the 
Continent is a guide, manage several 
shillings a ton less than this. 

In manufactured products, nitrogenous 
fertilisers took the lead, but the U.K. 
did not share in a heavy export business 
to the Far East. It is stated that im- 
ports of ammonium sulphate from Bel- 
gium were called for in April to meet 
the needs of U.K. compounders. 

Reports that Communist China must 
lift some 350,000 tons of fertiliser by 
end-May are described as grossly exag- 
gerated, but it is felt that some charter- 
ings have been concleded secretly at 
rates well above recent market norms. 

Among April freight quotations are 
the following: Phosphates: Casablanca 
to Immingham, 13,000 tons at 23s 9d per 
ton (Is 6d load—Ss discharge); Nitrogen 
fertilisers: Ghent to Avonmouth, 2,600 
tons at Il6s 6d per ton f.i.0.; pyrites: 
Domsjo to Middlesbrough, 1,200 tons at 
2s 6d per ton, f.o.b. and c.r.d. 


Wimpey’s Chemical Plant 
Contracts in the U.K. 


IN THE field of petrochemicals, George 
Wimpey and Co. Ltd. are continuing with 
the construction of an ethylene oxide 
plant for Gemec Ltd., Fawley, work that 
follows completion of a polythene plant 
in January 1958 at Grangemouth for the 
same company. These two projects have 
an approximate total value of £7 million 
and “have involved particular problems 
in mechanical design and installation.” 

This was stated by Sir Geoffrey 
Mitchell, chairman, in his review of 1958 
to shareholders. Other projects the com- 
pany is engaged on include ethylene 
oxide and oxygen plants for the Lummus 
Co., on behalf of Petrochemicals Ltd., 
at Carrington, a low-pressure polythene, 
cumene and phenol plant at Grange- 
mouth for Stone and Webster Engineer- 
ing on behalf of British Hydrocarbon 
Chemicals, and construction work at 
Stanlow for Shell. 

During the year, British Oxygen 
Wimpey maintained steady progress on 
the special rocket project in Cumberland 
for the Ministry of Works. 

Substantial contracts in progress 
included site preparation for the new oil 
refinery under construction by Foster 
Wheeler for Esso at Milford Haven, and 
LC.1.’s new Terylene plant at Wilton. 
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QVF Introduce Chemical 
Glassware Erection Service 


A new erection service for the chemical 
industry has been introduced by Q.V.F. 
Ltd., Fenton, Stoke-on-Trent, and is 
staffed by technicians who have received 
specialised training in the erection of the 
company’s products. This is designed to 
complement the assistance which Q.V.F. 
offer with design and erection methods. 

Mr. J. G. Window, sales director of 
Q.V.F., says “Our engineers are con- 
tinuously engaged in the erection of glass 
plant and pipeline which is used in almost 
every country of the world. In addition 
to supplying customers with glass we are 
naturally interested to see that the 
material is put into service satisfactorily 
and is able to function with the highest 
degree of efficiency. We hope that cus- 
tomers will take full advantage of this 
new service.” 

Erection charges are based on an 
hourly rate plus travelling and accommo- 
dation expenses. However, if required, 
the company will submit an estimate for 
the service. Breakages occurring during 
erection, for which Q.V.F. staff are res- 
ponsible, are made good at the company’s 
expense. 


Lack of Demand Leads to 
Closure of H,SO, Plant 


SUBSIDIARY company of William Blythe 
and Co. has been unable to continue its 
operation of its sulphuric acid plant at 
Hapton due to difficult trading conditions. 
Technical difficulties experienced during 
construction and in starting up and 
initially operating the plant, together with 
lack of demand for acid, had resulted in 
intermittent operation. As a result ap- 
preciable deterioration had occurred in 
various sections of the plant. 

This was stated by Mr. W. Collinson in 
his annual report to shareholders. It 
appeared that fairly heavy expenditure 
would have to be incurred to bring the 
plant into efficient production and the 
board are employing a consulting chemi- 
cal engineer to report independently 
before reaching a final decision as to the 
future of the plant. A special provision 
for depreciation has been set aside over 
the last few years and when a final deci- 
sion can be reached it will probably be 
necessary to provide for further substan- 
tial depreciation on the plant. 








Index of Chemistry Films 


An index of chemistry films compiled 
by the Royal Institute of Chemistry aims 
at bringing together in one volume details 
of all films and filmstrips on chemistry 
and related topics available in this 
country. It is designed to cover the re- 
quirements of schools, technical colleges, 
universities and the training departments 
of industrial firms. 

The major sections of the index consist 
of lists of about 800 films and 200 film- 
strips, classified by subjects. These are 
followed by the addresses of distributors 
and an alphabetical list of all the titles. 

Copies may be obtained from the Edu- 
cation Officer, 30 Russell Square, London 
W.C.1, 5s post free. 
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0.C.C.A. POLYMER CONFERENCE—2 


Work on Boron Polymers Might Lead 
to High Temperature Resistance 


VIDENCE of the _ considerable 
Feacivio in the investigation of boron 
chemistry from the viewpoint of ap- 
plicable polymers, or materials which 
might be used as beneficial additives in 
the technical production and uses of 
known polymeric materials was given by 
Dr. W. Gerrard, Northern Polytechnic, 
London, at the Oil and Colour Chemists’ 
Association Conference in Edinburgh. 
Emerging from certain spasmodic refer- 
ence to polymeric material produced in 
the very small-scale experimental work 
on boron hydrides and borazole, and par- 
ticularly from reports of the Upson 
patents, and the boron imine, there 
developed, stated Dr. Gerrard, a feeling 
that organo-boron and related com- 
pounds of boron might provide the mater- 
ials required—namely high-temperature 
resistant polymers. In his paper, he out- 
lined the systematic study of certain link- 
ages which might be thermally stable and 
lead to the development of applicable 
polymers. 


Boric Esters 


Boric esters from ethylene glycol. By 
reacting glycol and boric acid or boron 
trichloride distinct monomeric com- 
pounds had been obtained (ethylene boric 
acid solids, ethylene chloro boronate, 
ethylene alkyl or aryl borate, triethylene 
diborate, tetraalkyl (tetraaryl) ethylene 
diborate or 2-hydroxyethyl ethylene 
torate solid). Ethylene chloro boronate 
had “remarkable thermal stability com- 
pared with that of non-cyclic com- 
pounds”. It remained to be seen, said Dr. 
Gerrard, if non-vicinal glycols would 
yield high polymers of hydrolytic stabi- 
lity, but the prospect was not bright. 

Boric esters from di- and polyhydric 
phenols. All the products produced- 
o-phenlylene chloro boronate, methyl o- 
phenylene borate, tris-m-phenylene di- 
borate, etc.—hydrolysed easily. 

Boron-nitrogen systems. Synthesis of 
scorpion boronic acids had been at- 
tempted and research had been done on 
substituted borazole. There were a num- 
ber of odd statements made about 
B—N—H compounds, and as much 
larger amounts of starting materials were 
now more easily prepared, a complete ex- 
perimental review of these should be 
made. 

Attachment of alkyl or aryl to boron. 
The lecturer and his colleagues had des- 
cribed satisfactory laboratory procedures 
for preparation of the dichlorides. Under 
the conditions used boronic acid gave 
trimers (e.g. (PhBo),) which probably had 
the boroxale structure. These were 
easily hydrolysed. 





* First part of our report of the Biennial Conference 
he Edi 


of O.C.C.A. held at from 5 to 9 May 
appeared in * Chemical Age’ last week, p. 781 


Potentialities in the borazole system. 
Ruigh et al. (Wright Air Development 
Centre, Technical Report, 55-26, 1955, 
1956, Parts I to IV) had opened up a field 
of operations having intriguing potentiali- 
ties and many obvious schemes presented 
themselves, said Dr. Gerrard. The 
interaction of p-phenylene diamine 
with p-phenylene-bis-boron dichloride 
(Cl.BC.H.BCI.) had _ interesting _pos- 
sibilities. He and his colleagues’ main 
approach to the borazole system had 
involved production and properties of 
substituted B-trichloroborazoles and some 
attention had been given to the reaction 
steps leading to the formation of the re- 
guired chlorotorazole. 

It had been found that the B-trichloro- 
N-triaryl borazoles, Ar,N,B:Cl, (where 
Ar = phenyl, p-totyl, p-anisyl, p-bromo- 
phenyl) had good thermal stability, but at 
higher temperatures underwent further 
polymerisation, accompanied by elimina- 
tion of hydrogen chloride. This was 
interesting, stated Dr. Gerrard, and useful 
results might emerge from investigation in 
that part of the project. These borazoles 
had teen alkylated by means of the 
appropriate Grignard reagent, and it was 
hoped to get helpful results from a bi- 
functional Grignard. 

Boron-phosphorus polymers. There had 
been no report on even a near approach 
to an applicable. polymer by Burg eft al. 
Dr. Gerrard, however, has approached the 
production of a phosphorus-boron linkage 
rather differently, with the intention of 
avoiding borane-based chemistry. So far 
results had led on to a P—-O—B linkage. 
The conclusion had been reached that the 
boron atom became attached to the 
double-bonded oxygen atom, forming a 
complex which could be isolated at 23°C, 
but slowly evolved n-butyl chloride and 
set to a glass when there was still a con- 


siderable amount of easily hydrolysable 
chloride present. When the system was 
heated slowly to 300°C (6 hours), butyl 
chloride (1.95 mol.) was evolved, and a 
red solid residue was produced which at 
900°C afforded a white solid believed to 
be boron phospnate. Hydrogen chloride 
(0.78 mol.) was also evolved towards the 
end of the initial heating period. 

Dr. Gerrard reported that hydrogen, (as 
HCl) would probably be evolved from 
each phosphorus atom when all the buty! 
groups had been removed. The observed 
result would be the gradual development 
of evolution of HCl towards the end of 
the elimination of butyl chloride. The 
final result would be a polymer compris- 
ing a network of —-P—-O—-B—-O— links, 
giving an easily hydrolysed material, 
which at 900°C in air, would become a 
hydrolytically stable form of boron phos- 


ophate (a report on this system will be 


published shortly). 


-—B—O—P—O—linkages. Interaction 
of triethyl phosphate and boron trich- 
loride involved primary complexing 
((EtO), P= O. BCl,), and a_ gradual 
elimination of ethyl chloride, eventually 
affording an easily hydrolysed solid, 
almost free from chlorine, containing 
practically all the phosphorus and boron 
in the system. On heating to about 
1,000°C a fine specimen of boron phos- 
phate was produced. It was hoped that by 
having certain hydrocarbon’ groups 
attached to phosphorus and _ boron 
(R—P(OKOR’), R”BCI,) polymers which 
had useful properties might te obtained. 

Other systems. It was stated that 
interesting results could be expected from 
the use of reagents, having certain hydro- 
carbon or _ substituted hydrocarbon 
groups directly attached to phosphorus 
and silicon (RSiCI,, R’P(OKOR”),). It was 
obvious that production of linkages such 
as 
— Al—O— Al—O— —AIl—OQ—Al—O 
and | 
OTi— 
would already be under investigation. 


; 
OSi— OSi— OTi— 
| | 


New Types of Macromolecule May Be 
Possible with Organophosphorus Polymers 


PROS HORUS -containing polymers 
fall into two main classes: those in 
which phosphorus forms part of a side 
group attached to a polymer chain of 
orthodox character and those in which 
the main chain of the polymer itself con- 
tains phosphorus. Discussing _ these, 
Dr. A. F. Childs and Dr. H. Coates (Al- 
bright and Wilson (Mfg.) Ltd.) stated that 
the former had been the most extensively 
studied up to the present. The latter class, 
however, offered the possibility of new 
types of macromolecule with properties 
differing fundamentally from those of 
existing polymers. Representative exam- 
ples of both classes of polymer were dis- 
cussed. 

Addition polymers. More than 50 un- 


saturated phosphorus-containing mono- 
mers had been prepared. Both allyl and 
vinyl compounds were represented; 
broadly it might be said that vinyl phos- 
phorus compounds were rather less 
readily polymerised and allyl phosphorus 
compounds on occasions rather more so 
than better known monomers of similar 
type. Most of the allyl and vinyl esters 
formed copolymers with other unsaturated 
monomers, those with vinyl acetate or 
methyl methacrylate being of particular 
interest. 

A polymer of diallyl phenyl! phos- 
phonate was transparent, had a high dis- 
tortion point (216°F), a refractive index 
similar to glass (n 28/D 1.573) and low 
flammability. Triallyl phosphate, which 








can be prepared on a commercial scale, 
had an interesting application in the 
flameproofing of cloth. Emulsion poly- 
merisation of this substance with halo- 
methanes, particularly bromoform, gave 
a stable suspension of a low molecular 
weight adduct, suitable for application 
to textiles, and capable of further cross- 
linking to give a completely insoluble 
high polymer. A partly hydrolysed poly- 
triallyl phosphate had ion-exchange pro- 
perties. 

Condensation polymers. (1) Polyesters. 
The best known were probably LC.I.’s 
Phoryl Resins. Because they showed good 
adhesion to a variety of materials, includ- 
ing metals, it had been suggested that 
they might be possible components of 
metal priming paints, although this use 
might be restricted by their somewhat 
brittle character. 


Patents on Flame-resistant 
Polyester Resins 


Several patents had described the pro- 
duction of flame-resistant polyester resins, 
by reacting conventional unsaturated 
alkyl resins of the poiyalkylene maleate 
type with trialkyl phosphates or dialkyl 
phosphites. The latter compounds trans- 
esterified readily in the presence of 
sodium alkoxide as a catalyst and poly- 
alkylene phosphites, formed by the re- 
action of glycols with the lower dialkyl 
phosphites had been reported. One appli- 
cation of this reaction—by replacing some 
of the dimethyl] terephthalate used in the 
formation of polyethylene terephthalate 
with dimethyl phosphite, the product 
becomes more hydrophylic, until with as 
little as 5 molecules per cent of dimethyl 
phosphate the resulting polymer can te 
plasticised by water. 

{2) Polyamides and _ polyurethanes. 
There had been little activity in the field 
of phosphorus polyamides, Childs and 
Coates reported. 


(3) Epoxy resins. Shokal (U.S. Patent 
2,732,367, 1956) had observed that poly- 
epoxides, such as low molecular weight 
glycidyl ether of diphenylopropane, would 
react with phosphoric acids to give 
products which contained chemically- 
bound phosphorus, but were still soluble 
and fusible. The epoxy phosphoric resins 
thus obtained could be further cross- 
linked by normal methods giving flexible 
flame-resistant materials suitable as pot- 
ting or coating resins. The patent claims 
were very interesting, considered Childs 
and Coates, and deserved further study. 

(4) Phenol-formaldehyde and amide 
formaldehyde resins. A recent patent 
(C.A. Redfarn, British Patent 807,851) 
had shown that by adjusting the propor- 
tions of acid chloride to dihydric phenol, 
low molecular weight polyesters can be 
obtained which contained free hydroxyl 
groups, and could be thermoset to hard 
bodies by further cross-linking with 
formaidehyde donors, such as hexamethy- 
lenetetramine. The resulting resins could 
be regarded as phenol formaldehyde 
resins cross-linked by phosphorus poly- 
ester groups and they showed an improved 
thermal stability over orthodox phenol- 
formaldehyde resins. Some of the more 
promising of Redfarn’s resins were 
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based on the phosphonitritic chlorides 
((PNCI,),.) which were now commercially 
available. 

Tetrakis (hydroxymethyl) phosphonium 
chloride (T.H.P.C. [((HOCH:).P]*CI-) with 
phenols gave polymers ranging from 
viscous liquids to infusible solids. 
T.H.P.C. and its derivatives formed poly- 
mers with amides, such as urea, mela- 
mine and methylolated melamines, di- 
cyandiamide and similar bodies which 
Childs and Coates considered of greater 
technical interest. These ranged from 
water-soluble precondensates of low 
molecular weight to highly insoluble 
resins. T.H.P.C.—urea polymers closely 
resembled urea-formaldehyde resins it 
was reported except by virtue of their 
phosphorus content (up to 20% in some 
cases), they were both flame- and glow- 
proof. They could be applied as finishes 
to cotton and similar fabrics. 

New types of polymer. One obvious 
approach, in view of the stability of the 
P—C link, was to synthesise polymers of 
the structure: 


eS 
(- (C)na— 
| | a 


This had proved difficult to do. 
Korshak (/zvest Akad. Nauk. S.S.S.R. 
(Otdel. Khim), 1958—618) had obtained 
polymers by heating p-chlorophenyl 


phosphonous dichloride with 1.2-dipheny!- 
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ethylene. No details of the stability of 
these polymers were available, but 
Childs and Coates suggested that if they 
had the structure suggested they would 
be likely to break up on heating to give 
smaller unsaturated units. 


iis Boa 
- —CH:.CH,—~ » —P— 
& 
a 
Attention had been paid recently to poly- 
mers based on the phosphonitrilic skele- 
ton, —P = N— 
PCI, + NH,CI—~>(—-N = PCl,), + 4HCI 
They formed an extensive series of cyclic 
polymers, of which the lowest (n = 2 


trimeric phosphonitrilic chloride had a 
formal resemblance to benzene. 


Somewhat more reactive than the cyclic 
polymers were the less well-defined series 
of linear polymers of the general formula 
[((PNCI,). PCs]. 

Of other classes of polymer with an 
essentially inorganic skeleton, Andrianov 
(J. Polymer Sci., 1958, 30, 1513) had 
exampled complex poly-trialkylsiloxy- 
aluminophosphates. Polyborophosphates 
had also been reported but were deemed 
too hydrolytically unstable for commer- 
cial application. The phosphinoborines 
showed far greater promise. 


Dr. Grassie of Glasgow Discusses 
Deterioration of Synthetic Polymers 


EGRADATION reactions trouble 
the manufacturer in two phases of 
the life of polymers—during fabrication 
and in subsequent processes. Three 
agencies—heat, light and oxygen—are 
usually involved either singly or in 
combination. Dr. N. Grassie, Chemistry 
Department, Glasgow University, discuss- 
ing the chemistry of the deterioration of 
synthetic polymers, gave a general picture 
of the sort of processes which occur. 

With very high energy radiation, 
X-rays, a-rays, or neutrons, plastics such 
as polystyrene are rapidly insolubilised. 
When radicals formed are not stabilised 
as they are in rubber and polystyrene as 
in polymethyl methacrylate or polythene, 
then decomposition effectively competes 
with cross-linking. Cross-linking in pure 
rubber results in a tougher material that 
could be used over a wider range of tem- 
perature and is usually achieved by vul- 
canisation, i.e. by treatment with sulphur. 
When it is not desired to have sulphur 
present, other methods of vulcanisation 
have been used. Radiation cross-linking, 
says Dr. Grassie, would appear to offer 
the ideal solution, since no additives are 
required and the extent of vulcanisation 
can be closely controlled. 

Oxygen and light is a potent combina- 
tion in attacking polymers. Light pro- 
duces radicals which react with oxygen to 
form peroxide radicals. which abstract a 
hydrogen atom elsewhere in the system to 
reform the original radical. It is not the 
hydro peroxidation process itself which 
is responsible for the gross physical 
changes in oxidised polymers. It does 


appear, considers Grassie that the princi- 
pal primary mode of decomposition is 
rupture of the oxygen—oxygen bond. The 
oxyradical, RO, is very much more liable 
to undergo scission reactions than the 
parent radical, R. Therefore, while light 
alone results in hardening of rubbers, ad- 
mission of oxygen can, under certain cir- 
cumstances, cause softening. 

Chemically, ozone-cracking clearly con- 
sists of direct attack at double bonds by 
ozone, followed by chain scission, but it 
is very much more difficult to account for 
the highly concentrated nature of attack 
at relatively few points. 

An explanation of the extreme suscepti- 
bility of stretched rubbers may be found 
in the reasonable assumption that chain 
Scission into radicals is part of the ozon- 
isation process. In relaxed rubber these 
would combine, while in rubber under 
stress there will be permanent separation. 

Colour in organic compound is usually 
associated with unsaturated groupings 
such asC = O,C =C,C = N, etc., Dr. 
Grassie notes. The reactions involved 
illustrate rather well “the sort of zipper 
mechanisms which are possible only be- 
cause of the special structural nature of 
polymer molecules ”. 

In p.v.c, and p.v.a. the reaction 
—CH:—CHCISCH = CH + HCl 
on heating the plastics material is res- 
ponsible for coloration. It is a classi- 
cal ester decomposition reaction into acid 
and olefin but once one acid molecule is 
lost from the saturated chain, and this 
requires a relatively large amount of 
energy, the double bond so formed activ- 
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ates the a-hydrogen atoms.* 

—CH = CH—CH.*—CHCI—CH;—CH- 
Cl and the adjacent acid molecule is liber- 
ated with absorption of very much less 
energy. “So the reaction tends to zip 
along the chain, conjugated structures are 
rapidly built up and colour develops 
which moves through the spectrum from 
yellow to red.” 

While ultimate stability of a commer- 
cial plastic based on a polychloro resin 
depends upon choice of filler and plasti- 
ciser, the most important Grassie says is 
the efficiency of the stabiliser. Deteriora- 
tive weathering process is illustrated by 
esters of maleic and fumaric acid which 
undergo Diels-Alder reaction. Antioxi- 
dants like di-tert-butyl-p-cresol are bene- 
ficial in preventing formation of chlorine- 
labilising structures, such as carbonyl 
groups. Also a high degre of stabilisa- 
tion towards light degradation can often 
be achieved by completely opaque sub- 
stances like carbon black or titanium pig- 
ments to selective ultra-violet absorbers, 
like phenyl or heavy metal salicylates. 
Finally incorporation of substances 
which react with hydrogen chloride have 
considerable stabilising power although 
their affinity for hydrogen chloride must 
not be such as to strip the chloride from 
the polymer chains. 

Discoloration is troublesome in the 
nitrile polymers. Colour here is due to 
conjugation produced by the linking up 
of adjacent nitrile groups, which are al- 
ready fixed in positions ideal for reaction. 

Invariably, notes Dr. Grassie, polymers 
are less stable than one would predict and 
sometimes undergo entirely different types 
of reactions from model compounds, The 
reason for this is that the reactions which 
occur are often chain processes intiated 
at labile atnormalities in the polymer 
structure. These are usually present in 
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minute concentration but their effect is 
magnified by the long chains of reaction 
which they trigger off. Thus while hexa- 
decane is stable at 400°C, polythene shows 
signs of decomposition at 290°C. This 
is due to the highly branched nature of 
polythene and the low concentration of 
carbonyl groups, as a result of oxidation 
or copolymerisation with carbon-mon- 
oxide present as impurity in the mono- 
mer. The carbonyl group, being the least 
thermally stable part of the molecule 
breaks down to radicals, which attack the 
tertiary hydrogen atoms at the branches, 
resulting in molecular scission. 

Dr. Grassie reports that most of the 
coloration in polymethacrylonitrile ob- 
tained from monomer as normally pre- 
pared is in fact caused by the presence 
of traces of methacrylic acid polymerised 
into chains. A wide variety of proton- 
donating substances including acids, 
phenols, imides, and some ketones, alde- 
hydes and alcohols have the same effect. 

Coloration in polyacrylonitrile is 
initiated in precisely the same way, but 
the residual coloration remains even when 
purification and polymerisation precau- 
tions are observed. Dr. Grassie says that 
this is caused by the fact that the tertiary 
hydrogen atoms in polyacrylonitrile are 
themselves reactive cnough to initiate the 
reaction. 

Thermal decomposition of polymeth- 
acrylates illustrates a completely different 
type of reaction. During polymerisation 
of this polymer, the growing radicals are 
ultimately destroyed by reaction in pairs 
so that half of the chains have saturated 
and the other half unsaturated terminal 
groups. By modifying the polymerisa- 
tion system so as to control the structures 
of the chain ends, stability of the material 
can be influenced. 


Uses of Elastomeric Polysulphides as 
Coatings and Sealants 


yon relating to the development 
and utilisation of the elastomeric 
polysulphides were dealt with by Mr. 
W. H. Stevens, of Bromley, Kent.  Al- 
though the first developments in this field 
were noted in the 1920’s both in Europe 
and the U.S. it was as a result of research 
and development during the last 10 years 
or so that interest and knowledge grew 
in application of these liquid polymers. 
Major fields of applications lie in coat- 
ings and sealants and some aspects of 
this experience were discussed by Mr. 
Stevens. 

Straight polysulphide coatings. Liquid 
polysulphides could be used in the formu- 
lation of coatings wherein the polysul- 
phide forms the main basis of the 
medium and also in coatings where the 
polysulphide is used as a modifying 
agent for synthetic resin. 

The first class consisted of liquid poly- 
sulphide, pigments, filters, etc., ground 
together on a triple-roll mill and thinned 
with solvent. Carbon black had proved 


to be the best pigment where the colour 
was acceptable, because of the toughen- 
ing effect which the pigment had on the 
finished film. 





Numerous variations of the formula— 


Polysulphide LP2 black C5 Curing Agent 
paint 


Parts by 


Parts by weight 
weight 
LP2 100 Lead peroxide 50 


SRF black 30 
Stearic acid i 
Phenolic resin 5 
Methyl ethyl ketone 40 

oluol 4 
C5 curing agent 15 


Dibuty! phthalate 45 
Stearic acid 5 


in order to alter the properties of the 
composition and coating were possible; 
for instance, chlorinated solvents such as 
trichloroethylene could be used when a 
non-inflammable paint was required, and 
by increasing the stearic acid to 3 parts 
the set time was doubled. Adding 4 
parts of ultra fine silica to the above 
formulation increased film thickness 
from 8 ml. to 18 ml. per spray coat. 
The use of lead peroxide as curing 
agent was precluded in the case of white 
or light-coloured polysulphide paints be- 
cause of its colour. Antimony trioxide, 
however, might be found suitable, or 
alternatively, organic peroxides. These 
tend to be slower curing than lead per- 
oxide and less effective in producing a 
tack-free product, but traces of lead 
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driers enhance their activity. Cyclo- 
hexanone peroxide in the presence of 
0.1% of lead as lead naphthenate, gave a 
very rapid cure. Tertiary butyl hydro- 
peroxide which did not react on its own 
in less than 2-3 days even then produced 
a tacky end product, with lead naphthen- 
ate present, it gave a useful set time of 
about 16 hours at 70°F and a firm pro- 
duct. 

Polysulphide resin coatings. Pride of 
place had to be given to polysulphide/ 
epoxy resin blends. A hardening agent, 
usually an amine was necessary. Arom- 
atic amines could be pre-blended to give 
stable compositions with liquid polysul- 
phides and in the case of aliphatic amines 
pre-blending could also be practised, but 
the product was not package stable. 
Dilution of the amine by pre-mixing 
with liquid polysulphide reduced the de- 
gree of toxicity associated with amines. 

Blends with other resins. A potentially 
valuable application of sulphides in con- 
nection with other resin media, Mr. 
Stevens stated, was in blends with poly- 
esters and with vinyl esters. 

A blend such as the last mentioned— 
polysulphide and polyvinylidene chloride 
—was used in the internal coating of con- 
crete storage tanks for petroleum fuels. 
In a reverse-phase composition, polysul- 
phide aqueous dispersion was added to 
a solution of vinyl copolymer resin in 
ketone solvent: the polysulphide and 
resin became blended together and the 
water separated and was discarded. 

Polysulphide sealants. Modern poly- 
sulphide sealants were based on the liquid 
polysulphides which were compounded 
and then catalysed to the solid stated in 
situ. These sealants had provided, Mr. 
Stevens observed, a complete answer to 
the extreme problem of sealing curtain 
wall structures. U.S. manufacturers of 
polysulphide building sealants were at 
present engaged in drawing up a specifi- 
cation to cover the performance and test- 
ing of these materials. It was expected 
that this specification, when finalised, 
would cover two classes of sealing com- 
pound, i.e. the self-levelling (within a 
temperature range of 40°-120°F) and the 
non-sag (for application in vertical seams 
at 40°-100°F). 

Formulation of Polysulphide sealants. 
As in the case of polysulphide coatings, 
it was possible also with sealants to in- 
corporate all sorts of pigments, extenders 
and plasticisers. A useful ingredient for 
improving adhesion and water resistance 
was tar providing the black colour was 
permissible. 

When phenolic resins can be used in 
the sealant composition, adhesion is stated 
to be greatly improved. These resins 
were not permissible in compositions for 
use on white stone because a pink dis- 
coloration could be produced in time. In 
such cases, and even in conjunction with 
phenolic resins, improved results could be 
obtained by including viny! acetate resin 
in the composition. 

Acknowledgment was made by Mr. 
Stevens to Thiokol Chemical Corpora- 
tion, Trenton, New Jersey, U.S., for data 
included in his paper. 

Other papers presented at the 
0.C.C.A. conference will be reported 
next week. 





Overseas News 


MANUFACTURING LICENCES GRANTED TO 
INDIAN CHEMICAL PRODUCERS 


LICENCE for the construction of 

a caustic soda plant to produce 
7,000 tons a year on a single shift basis 
has been granted by the Government 
of India to Mettur Chemicals and In- 
dustrial Corp., Mettur Dam, Salem 
District. Otul Products Ltd., Surat, 
Bombay State, have been granted licences 
to produce caustic soda (150  tons/ 
month); potassium hydroxide (150 tons/ 
month) chlorine (240  tons/month); 
hydrochloric acid, 100% (200  tons/ 
month). 

Other licences granted include: Excel 
Industries, Bombay, cuprous oxide (60 
tons/year), cupric chloride and cuprous 
chloride (50 tons of each per month), 
ferric chloride (250 tons/month), mer- 
cury salts (25 tons/month); Beco Chemi- 
cals Calcutta 13, ferrous sulphate (500 
tons/month); Tata Chemicals Ltd., Fort 
Bombay, hydrochloric acid (495 tons/ 
month); Hoechst Fedco Pharma, Bom- 
bay 1, p.v.a. in dispersion (200 tons/ 
month); Elephant Oil Mills, Bombay, 
alkyd resins (10.5 tons/month); Alta 
Laboratories, Bombay, pentachloro- 
phenol (120 tons/year); Sardesai Bros., 
Bilimora, pilot plants for pentachloro- 
phenols and sodium pentachlorophates. 
Indian Oxygen Ltd., Calcutta 27, expan- 
sion of capacity for dissolved acetylene 
from 0.36 million cu. ft. per month to 
0.54 million cu. ft. Colour-Chem Ltd.. 
Bombay, phthalocyanine blue (100 tons/ 
year). 


Italy to Take More 
Dollar Imports 


The Italian Government is to liberalise 
imports from the dollar area. With a 
large-scale programme of plant erection 
and development to take place, the libera- 
lised quotas for capital goods in parti- 
cular are to be increased. The quotas in 
the case of chemical equipment will rise 
to 80% of all imports and that for pre- 
cision instruments for the chemical and 
other industries to 70%. 


Dimethy! Sulphoxide as Solvent 
for Acrylic Fibre 


Dimethy! sulphoxide (DMSO), marketed 
by Stephan Chemical Co. U.S. is to be 
used as spinning solvent in production 
of a new type of acrylic fibre by Toyo 
Rayon Co. Some 1 million Ib./yr. is 
being produced by this company and it 
is believed that there might be a market 
for as much as 10 million Ib./yr. With 
greatly increased volume production the 
current price of 34 cents/Ib. is expected 
to be reduced to 25 cents/Ib. 

Use of DMSO as acrylic fibre solvent 
is not only this solvent’s first large-scale 
commercial application. It is suggested 


that it is its best hope for increased 
growth. Several other Japanese manufac- 
turers who plan to produce synthetic 
fibres are expected to employ DMSO. A 
Japanese patent issued in the U.S. last 
year covers use of DMSO as a solvent 
for an acrylic fibre, the description of 
which resembles Zefran, produced by 
Dow Chemicals. According to the patent 
polyacrylonitrile is dissolved in DMSO 
and the fibre spun into a dilute DMSO 
bath. 

Reports from the U.S. (Chem. Engng., 
1959, 66, No. 8, 73) indicate that E. I. 
Du Pont de Nemours Co. have been 
examining the possibilities of using 
DMSO instead of dimethyl formamide in 
production or Orion. Interest has also 
been expressed by Chemstrand Corpora- 
tion. 


Peruvian Fertiliser Factory 
Starting Up 

An annual output of 20,000 metric 
tons of anhydrous ammonia, 54,000 tons 
of nitric acid, 35,000 tons of ammonium 
nitrate and 7,000 tons of ammonium 
sulphate is expected from the new fer- 
tiliser factory built by Fertilizantes Sine- 
ticos S.A. in Callao, Peru, which is go- 
ing into production. 

The plant was designed and equipped 
by the Italian concern Montecatini. Half 
the capital of $10 million was contri- 
buted by Peruvian investors and half 
advanced by an Italian bank on a long- 
term basis. 


U.S. Firm to Build Petrochemical 
Plant in Argentina 


The Government of Argentina has 
granted a request of the Houston petro- 
chemical and chemical producer, Texas 
Butadiene and Chemical International 
Ltd.. to te allowed to erect plant near the 
main Argentine oilfields in the Comodoro- 
Rivadavia area for the production of 
butadiene, styrene and gas carbon black. 
The American company is to invest up 
to $67 million in the scheme. 


Three East European 
Synthetic Rubber Plants 


The Polish synthetic rubber plant at 
Oswiecim will not, as was hoped, reach 
an initial annual capacity of 6,000 tonnes 
but only 1,500 tonnes owing to hold-ups 
in the construction programme. The 
future targets for the completed and later 
extended plant stand at present unchanged 
at 20,000 tonnes by next year and as 
much as 70,000 tonnes by 1970. Other 
news from behind the Iron Curtain is that 
the Czech authorities have now announced 
that the first stage of Czechoslovakia’s 
new synthetic rubber plant at Kralup will 
be finished by 1963. It is hoped that the 


16 May 1959 


new plant will supply half of the country’s 
demand and cut imports, which for all 
types of rubber equalled 53,000 tonnes 
annually by the most recent statistics. A 
synthetic rubber plant with an annual 
capacity of 45,000 tonnes and a p.v.c. 
installation with a 33,000-tonne capacity 
annually are to be added to the giant 
Borzesti chemical Kombinat in Rumania. 


Colgate-Palmolive Enter 
Pharmaceutical Industry 


The Colgate-Palmolive Co., New York, 
are to enter the proprietary and ethical 
drug fields, with the establishment of a 
new division within the company’s or- 
ganisation, to be known as the Drug 
Division. 

U.S. Polypropylene Plant 
in Operation Soon 


A polypropylene plant with an annual 
capacity of 90,000 short tons is to come 
into operation in the next few weeks at 
the main plant of the United States 
Avisun Corporation. 


Frankfurt Pyrolysis Plant 


The Frankfurt-on-Main company 
Farbwerke Hoechst are constructing a 
high-temperature pyrolysis plant on their 
main production site. The plant will 
obtain crack gases from oil derivatives 
at temperatures of 2,000°C, the gases 
then being processed to acetylene and 
ethylene. 


Synthetic Fibre 
Developments in U.S. 


Vinylon, polyvinyl alcohol fibre im- 
ported from Japan at 85 cents/Ib. f.o.b. 
is being marketed in the United States 
by Air Reduction Inc. Airco’ were 
licensed to make Vinylon by Kurashiki 
Rayon; the company have made no 
decision as yet with regard to plant 
facilities. 

Rogosin Industries (New York) Inc., 
have announced plans to make 2.5 
million Ib. of nylon-6 and 2.5 million Ib. 
of polyester fibre a year at Ashdod, 
Israel. Nylon production is to start 1 
January 1960. 


Italian-built Plant 
For Yugoslavia 


The Italian concerns Montecatini and 
Ansaldo are to build a plant for the 
production of nitrogen fertilisers at 
Lukavac, Yugoslavia. 

Utilising the residue gas of the Boris 
Kidric cokery, the plant will be large 
enough to produce 100 tons of ammonia, 
335 tons of nitric acid (53%), and 375 
tons of nitro-calcareous mineral a day. 
Later on this capacity will be doubled. 

The plant will cost about 9,000 million 
lire (about £5 million), will take about 
three years to build and to start produc- 
tion. 


Israeli Help with Brazilian 
Phosphate Plant 


Fertilisers and Chemicals Ltd., Haifa, 
are to supply technical knowledge and 
experts for the construction of dicalcium 
phosphate plant in Brazil for Nitro 
Quimica Brasileira of Rio de Janeiro. 
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H. G. Willcock Discusses Useful 
Chemical and Physical Methods 


phenols—tar acids—to the chemi- 

cal industry a considerable amount 
of work has been carried out on detec- 
tion, separation and analysis of this 
class of compound. In his paper, * The 
analysis of tar acids,’ presented at a 
recent meeting of the Midlands Section 
of the Society for Analytical Chemistry 
in Nottingham, Mr. H. G. Willcock 
(Midland Tar Distillers Ltd.) surveyed 
the more useful chemical and physical 
methods available for analysis of phenols 
generally. Techniques applicable to 
specific problems, primarily isolation of 
the phenolic portion of a mixture in a 
form which could be subjected to one 
of a limited number of analytical 
methods, had been adequately reviewed 
from time to time. (1). Neither chemi- 
cal nor physical properties of phenolic 
isomers varied greatly and there were, 
therefore, few methods specific for a 
particular phenol. Most methods deter- 
mined phenols as a class rather than in- 
dividuals, said Mr. Willcock. 


Boveres of the importance of 


Hydroxyl Group 


Among general methods of chemical 
analysis, determination of hydroxyl 
group, eg., by esterification, active 
hydrogen determination or non-aqueous 
titration, was not specific for individual 
phenols in their mixtures. It could only 
apply to non-hydroxylic solutions, for 
obvious reasons, and gave, therefore, 
only limited information. Acetylation 
was satisfactory for phenols other than 
those having large groups on the 2- and 
6-positions. Phthalation was, however, 
slow and unsatisfactory. 

Active hydrogen could be readily 
determined by the Zerewitinoff method 
using a Grignard reagent or with lithium 
aluminium hydride. Such methods were 
useful for determination of equivalent 
weights of some sterically hindered 
phenols. 

Apparent acidities of phenols were en- 


hanced in non-aqueous solutions of 
strong bases and phenols could be 
titrated either potentiometrically or 


visually with non-aqueous alkali solu- 
tions. Dimethyl formamide was a suit- 
able solvent for stronger phenols but di- 
ethylamine was to be preferred for 
weaker alkyl phenols. Titrants included 
sodium amino ethoxide, sodium and 
potassium ethoxide and tetrabutyl ammo- 
nium hydroxide in the amine or alcoholic 
solution. Suitable indicators were o- 
nitroaniline and azo violet. 

In potentiometric titrations, antimony 
and polarised platinum electrodes had 
been found satisfactory. The normal 


glass electrode was insensitive in pre- 
sence of sodium ions but, otherwise, 





quite satisfactory in conjunction with a 
sleeved calomel electrode (2), particu- 
larly if the potassium chloride solution 
in the latter was made up in methanol. 

More recently, tetrabutyl ammonium 
hydroxide in isopropanol (3) or benzene- 
methanol (4) had been used for potentio- 
metric titration of phenols. Mr. Will- 
cock had used these methods for deter- 
mination of phenols in hydrocarbon oils 
and in cyclohexane eluates from a 
chromatographic column. Cetyl  tri- 
methyl ammonium hydroxide had proved 
just as satisfactory as had tetrabutyl 
ammonium hydroxide. 

Lithium aluminium hydride in tetra- 
hydrofuran might also be used to deter- 
mine phenols in oils. Excess reagent was 
added and the excess back-titrated poten- 
tiometrically with isopropanol in benzene. 

In theory, bromination of phenols 
offered a relatively simple and rapid 
method of analysis and it had, in fact, 
been widely used. The method was essen- 
tially that of Koppeschaar in which 
phenols, in aqueous solution, were bromi- 
nated by bromine liberated from acidi- 
fied bromide-bromate solution. Excess 
bromine was determined in a normal 
manner. The main disadvantage (5, 6), 
confirmed by Mr. Willcock and his col- 
leagues, was that phenols took up non- 
stoichiometric quantities of bromine. This 
abnormality was influenced particularly 
by the excess of bromine and tempera- 
ture and to a lesser extent by time and 
acid concentration. Iodination had been 
used to determine certain o-substituted 
phenols but it was open to similar criti- 
cism to that of bromination. 


Colorimetric Reagents 


Most colorimetric reagents used were 
neither specific for individual phenols nor 
completely reliable for determination of 
total phenols in solution under all cir- 
cumstances. Such reagents were, how- 
ever, widely used for determination of 
low concentrations of phenols in aqueous 
solution. 

One colorimetric method (7) depended 
on reduction of a complex molybdenum 
or tungsten compound, e.g. phospho- 
molybdic or phosphotungstic acid, to 
give a blue colloidal solution of the 
metal oxides. It was obviously non- 
specific and the colour faded on stand- 
ing. Concentrations of phenol up to 0.6% 
might be used. 

Another colorimetric determination 
was based on the well-known coupling 
of phenols, possessing free o- and p- 
positions, with diazonium salts. Diazo- 
tised p-nitroaniline (8) and diazotised 
sulphanilic acid (9) had been commonly 
used. Care had to be taken in rate of 
addition of alkali to the aqueous phenol 
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and diazonium salt solution since coup- 
ling occurred at appreciable speed over a 
fairly narrow pH range. Buffering of the 
solution was recommended. Furthermore, 
coupling, while essentially in the p- 
position, could also take place in the o- 
position, and hydrolysis of the diazonium 
salt itself to a phenolic compound was 
possible. 

More recently, a stabilised diazonium 
compound, the naphthalene-2-sulphonic 
acid salt of 2-chloro-4-nitro-diazobenzene 
(N.N.C.D.), had been used, thereby 
avoiding the necessity of separate pre- 
paration of diazonium salt solutions. 
Although stable in the solid state, in 
aqueous solution it decomposed as 
readily as the normally prepared salts. 
Similar precautions had to be taken in 
its use to those described earlier. 


Quinonoid Salt 


» Phenols reacted with nitrous acid, sup- 
plied in the form of sodium nitrite and 
acid, to give nitrosophenols, which re- 
arranged in presence of alcoholic am- 
monia to a coloured quinonoid salt. This 
reaction formed the basis of a colori- 
metric method of analysis (10), the re- 
action being carried out in a buffered 
solution of sodium acetate. It had the 
advantage of having some specificity in 
that colours given by some phenols had 
adsorption maxima at different wave- 
lengths and this feature might be used to 
analyse binary mixtures of m- and p- 
cresols and of 2: 4- and 2: 5-xylenols to 
an accuracy of +2%. Care had to be 
exercised in the neutralisation stage to 
avoid any appreciable temperature rise. 
Disadvantages were that at least 12 hours 
were required for full colour develop- 
ment and that aromatic amines inter- 
fered. 

Millon’s reagent, a solution of mer- 
cury in nitric acid, gave a colour with 
phenols believed to be due to condensa- 
tion products of nitrosophenols. Chapin 
had used the reagent to determine phenol 
in cresylic acid by virtue of the fact that 
the colour developed by phenol was 
bleached by formaldehyde. This was 
essentially the method described in the 
S.T.P.T.C. Handbook (11). The reagent 
was unstable and it needed to be pre- 
pared daily. Both time and temperature 
of reaction affected colour intensities. 

Phenols underwent oxidative coupling 
with 1:4-amino-phenols or aromatic 
1:4-diamines to give coloured indo- 
phenols or indoanilines. Such reactions 
were extremely sensitive and might be 
made more so by concentration of the 
dyestuff by extraction with a solvent such 
as n-butanol. Phenol concentrations of 
less than 1 p.p.m. might be determined. 
The couplings required a pH greater than 
7 and usually in the range 9-10, main- 
tained by a borate buffer. 

4-Amino-dimethyl-aniline (12), with 
sodium hypochlorite as oxidising agent, 
and 4-amino-2 : 6-dibromophenol (13), a 
more stable reagent, had both found 








application. The best known method was, 
however, that in which the oxidation 
stage was avoided by using 2 : 6-dibro- 
moquinone chlorimide (14). This reagent 
had been very widely used, although 
colour development took 18 to 24 hours. 

Obviously an open p-position was re- 
quired and therein lay one disadvantage 
in determination of mixed phenols. Time, 
temperature and pH (15) were important 
factors affecting this method. 

Allied to the indophenol-type reaction 
was that of phenols with 4-amino- 
antipyrin (16). This reagent reacted with 
phenols under alkaline conditions in pre- 
sence of an oxidising agent. Again, a free 
p-position was essential, although some 
groups, e.g. Cl—, -COOH, ~-—SOH, 
~OH and —OMe, were displaced if 
present in that position. P-Alkyl-phenols 
gave, however, virtually no colour and 
some use might be made of this in ana- 
lysis of simple mixtures of m- and p- 
isomers. 

Advantages of the method were that 
the colour given by all phenols had the 
same spectral characteristics, although to 
differing intensities, the reagent was 
stable and colour development rapid, and 
control of pH, an important factor, was 
readily resolved. 

Certain other chemical treatments had 
been evolved for individual cases and one 
widely used for determination of m- 
cresol in commercial m-, p-cresol mix- 
tures (17), was based on nitration of such 
mixtures, followed by separation and 
weighing of the solid nitro-m-cresol. 
Again, this was a non-stoichiometric 
method and it had to be carried out 
under carefully stipulated conditions so 
that a correction factor might be applied. 
A second illustration was determination 
of catechol by precipitation of its lead 
complex or more recently with ethyl 
ammonium molybdate (18). 


Limitations 


Owing to the limitations of chemical 
methods of analysis, more and more 
attention was being directed to physical 
and physico-chemical techniques. 

Obviously, since distillation was used 
commercially to achieve some separation 
of crude tar acids, it could be applied to 
a l'mited extent to analysis of such acids. 
The limitations were severe since many 
phenols had similar vapour pressures, 
particularly as the degree of alkyl sub- 
stitution increased. It could be useful in 
achieving some simplification of phenol 
mixtures prior to their more complete 
analysis by other methods. 

Many phenols were crystalline solids 
at normal temperatures and, if present to 
sufficient extent in their mixtures with 
other phenols might be determined by 
measurement of the crystallising point of 
the mixture. This property was related to 
a previously prepared calibration graph. 
Such methods were used for phenol, 
o-cresol, 2: 5- and 3: 5-xylenols. 

A number of phenols formed higher 
melting complexes with a variety of com- 
pounds, and crystallising point of tar acid 
mixtures, in which such complexes had 
been formed, might be related to percent- 
age of the phenol forming the complex. 
Methods for determination of the major 
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constituents of phenolic mixtures by such 
techniques had recently been proposed 
(19). Unfortunately, in many cases, con- 
centration of the phenol was insufficient 
to apply these techniques without boost- 
ing the sample by addition of a known 
quantity of the pure component. This 
presupposed an adequate supply of com- 
ponent of sufficient purity and also intro- 
duced inaccuracies since the added com- 
ponent must often greatly exceed the 
amount present in the mixture. 
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New U.S. Rapid Analysis Method 
Determines Organically Bound Chlorine 


TERMINATION of chlorine in or- 

ganic compounds economically and 
rapidly is reported by H. Beckman, Texas 
Agricultural Experiment Station, U.S. The 
new technique is stated to facilitate ana- 
lysis of chlorine in pesticides and can 
be used to determine the other halogens 
as well. 

An accuracy seldom exceeding 3% 
error is claimed—in tests of chlorine 
recovery from _ imsecticides the error 
has not exceeded 2%. Time taken to 
complete an analysis is 30 minutes and 
much less manipulation is required com- 
pared with other tests. In fact, several 
analyses may be run concurrently by one 
person. Only one piece of apparatus—a 
beaker—is required throughout the ana- 
lytical procedure. 

The test is carried out as follows: 
A sample containing about 1 milli- 
equivalent of chlorine is weighed into the 
beaker. Excess ammonia is then added 
to dissolve the sample, together with a 
little ethyl ether. Two or three small 
pieces Of metallic sodium (0.5 gm.) are 


added to reduce the chlorine to the 
chloride ion. Reduction is complete in 
about two minutes and is indicated by 
the appearance of a blue colour. 
Ammonia and the ether are evaporated, 
and excess sodium combines’ with 
moisture in the air to form sodium 
hydroxide. The blue colour then dis- 
appears. Neutralisation of the solution 
is then effected by nitric acid, and the 
chloride is titrated with silver nitrate. 
The end point can be determined either 
amperometrically, potentiometrically, or 
visually, depending on the accuracy 
required. 

Sulphur present in the sample can be 
removed by oxidation to sulphate with 
hydroperoxide and heat before the 
neutralisation procedure. 

Halogens in polymers such as poly- 
vinyl chloride, polyvinyl chloride and 
polytetrafluoroethylene (p.t.f.e.) can also 
be determined. In the case of p.t.f.c., 
fluorine is determined gravimetrically as 
calcium fluoride after defluorination. 





Need for National Certificates in 
Instrument Technology—S.I.T. President 


employees fully qualified technologists as 


HERE is an urgent need for ordinary 

and higher national! certificate courses 
in instrument technology, Mr. J. F. 
Coales stated in his presidential address 
to the Society of Instrument Technology 
in London on 6 May. 

He said he believed the Ministry of 
Education was considering setting up an 
approving committee for such courses. 

Instrument technology included the 
fundamentals of chemical, electrical and 
mechanical engineering as well as applied 
physics, and it was considered that the 
certificate should be used as part of the 
qualification for graduateship of any of 
these institutions. The committee should 
include representatives of the Institutions 
of Chemical, Electrical and Mechanical 
Engineering, the Institute of Physics and 
the Society of Instrument Technology. 

The Society of Instrument Technology 
proposed to hold a two-day conference 
in September to discuss proposed 
syllabuses. 

Mr. Coales said a large part of British 
industry needed to have 10% of its 


soon as possible. Of the 12,000,000 
persons employed in industries dependent 
on technological advance at least 5% of 
the fully employed, or 500,000, needed 
to be qualified technologists now. 

At least 500 control engineers and 
3,000 instrument technicians needed to 
te turned out each year. 





Iraqi Door ‘‘Not Totally 
Closed”’ to I.C.lI. 


IRAQ has not “ totally closed the door” to 
Imperial Chemical Industries Ltd., which 
has been blacklisted by the Arab League 
Boycott Bureau, Dr. Ibrahim Kubbah, 
Economics Minister stated on Tuesday. 

L.C.I. were blacklisted for alleged deal- 
ings with Israel, which is under economic 
blockade by the Arab ceuntries. 

Dr. Kubbah said it was up to LCI. 
to present “convincing and legal docu- 
ments” for reconsideration of the boy- 
cott decision. 
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@ Dr. D.C. Ruys Jones, deputy director 
of the National Coal Board Research 
Establishment, has been appointed direc- 
tor in succession to Dr. J. Bronowski. Dr. 
Rhys Jones, who is 54, obtained his B.Sc. 
at Cardiff and Ph.D. at Manchester. He 
is an associate of the Institute of Chemi- 
cal Engineering. After service with Scot- 
tish Dyes, LC.1. and Powell Duffryn he 
joined the National Coal Board in 1944 
as chief scientist in the South-Western 
Division and in September 1945 was trans- 
ferred to the Coal Research Establish- 
ment as its deputy director. 


@ The programme of the International 
Congress on Pharmaceutical Legislation 
in European countries, held in Rome on 
4. 5 and 6 May, included a report by Mr. 
A. DuckKwortTH, secretary of the Associa- 
tion of British Pharmaceutical Industry. 
@ To mark 30 years’ association with 
L.C.1. as a consultant Pror. A. M. J. F. 
MiIcHELS of Amsterdam University was 
presented with a gold watch by Mr. J. C. 
SwALLow, Plastics Division chairman. 
Prof. Michels became a consultant of 
L.C.1. in 1928 and was responsible for the 
design and construction of the first 
laboratory compressor for compressing 
gases to 3,000 atmospheres. It was with 
this machine that the world’s first ton of 
polythene was produced by the Alkali 
Division in 1938. 

@ Mr. R. B. Seymour has been ap- 
pointed associate director (manufacturing) 
of Aspro-Nicholas Ltd., Slough, Bucks. 
He has been promoted from production 
manager, a post which he held for 12 
months following three years’ service as 
technical manager. Mr. L. Coomps has 
been appointed associate director (home 
operations). His previous appointments 
with the company include that of supply 
manager and home sales manager. 

@ Mr. FRANK CHAPMAN, M.A., has been 
appointed managing director of Carnegies 
of Welwyn Ltd., Welwyn Garden City, a 
company that was recently acquired by 
the Rexall Drug Co. Ltd., Loughborough, 
Leics. 

@ Vr. CHARLES BERTRAM BROCKBANK, 
who has represented the Staveley Iron 
and Chemical Co, Ltd., Chesterfield, in 
North Wales for the past 31 years, retired 
in mid-May. Since 1939 he has worked 
from Colwyn Bay, but on his retirement 
the North Wales area will be served by 
the company’s Manchester office, Gros- 
venor Chambers, 16 Deansgate. 


@ Mr. H. H. Bates, chairman of Ben- 
zoie Producers Ltd., was re-elected presi- 
dent for a second term at the sixth an- 
nual meeting of the National Benzole and 
Allied Products Association (N.B.A.). 
Mr. F. A. JACKSON, Managing director of 
Carless, Capel and Leonard Ltd., was re- 
elected vice-president. The executive 
committee was elected as follows: Dr. 
M. BaRASH (East Midlands Gas Board), 
W. S. Dixon (Dorman Long (Chemicals) 
Ltd.), C. M. Frita (South Yorkshire 


Chemical Works), R. T. Hayes (United 
Coke and Chemicals), W. D. Hort (East 
Midlands Division, N.C.B.), C. J. JoHNSON 
(North Thames Gas Board), J. E. Jones 
(South Eastern Gas Board), C. N. Kemp 
(South Western Tar Distilleries), M. J. R. 
Lane (Lincolnshire Chemical Co.), W. A. 
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in the 
news 


RoBINSON (Midland Tar Distillers), A. 
SLATER (Staveley Iron and Chemical Co.), 
C. J. WALLER (Scottish Tar Distillers). In 
accordance with a new rule Mr. L. W. 
BLUNDELL (North Thames Gas Board) 
and Mr. A. K. Street (National Coal 
Board) past presidents, were elected ex- 
officio members of the executive commit- 
tee. The secretary is Mr. W. E. Cart- 
WRIGHT. Offices of the association are at 
132 Sloane Street, London S.W.1. 


@ Dr. W. BetTTeRIDGeE has been ap- 
pointed superintendent of the Platinum 
Metals Research Laboratory of the De- 
velopment and Research Department, the 
Mond Nickel Company Ltd., Acton. Dr. 
Betteridge took a first-class honours 
degree in physics at Birmingham in 1931, 
ottained his Ph.D. in 1933 and his D.Sc. 
in 1958. After serving with Joseph Lucas 
Ltd., and the Bristol Aeroplane Company 
he joined the Mond Nickel Company in 
1947. Dr. G. L. J. Battey has been ap. 
pointed superintendent of the Develop- 
ment and Research Department Labora- 
tory in Birmingham. Dr. Bailey took a 
B.Sc.iHons.) degree at Imperial College 
in 1937 and obtained his Ph.D. in 1939. 
After experience at the Admiralty Engin- 
Laboratory, West Drayton, he 
British Non-Ferrous Metals 


ecring 
joined the 


Research Association. where he became 


Dr. Jonas Salk, the American discoverer 
of the anti-poliomyelitis vaccine, meets 
Dr. T. F. West, European operations 
executive of the African Pyrethrum Tech- 
nical Information Centre, at the Royal 
Society of Health exhibition at Harrogate 





. Sheffield, and Dr. 
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deputy research manager. Since 1955 he 
has been superintendent of the Platinum 


“Metals Research Laboratory at Acton. 


Dr. W. STEVEN, superintendent of the 
Development and Research Department 
Laboratory in Birmingham, ts being trans- 
ferred to the Development and Research 
Division of the International Nickel Com- 
pany, Inc., New York, as director of 
research. He has also been elected an 
assistant vice-president of that company. 


@ At the annual general meeting of the 
British Rubber and Resin Adhesive 
Manufacturers’ Association on 5 May 
the following officers were re-elected: 
chairman, Mr. D. E. Cameron (B.B. 
Chemical Co. Ltd.); vice-chairman, Mr. 
N. G. Bassett Smiru (Dunlop Rubber). 





@ Sharples Centrifuges Ltd. have ap- 
pointed Mr. Epwarp C. C. HARVEY 
senior project engineer responsible for the 
company’s activi- 
ties in South-East 
England. Before 
joining Sharples 
Mr. Harvey was 
originally with the 
British Petroleum 
Co. Ltd. at their 
Abadan refinery 
and more recently 
with Shell Mex 
B.P. 


E. C. C. Harvey 








@ Sik Paut Firpes, formerly director of 
Chemical Bacteriology, Medical Research 
Council, on 9 May received an hon. 
degree of D.Sc. at Reading University. 


@ A Royal Society research studentship 
has been awarded to Mr. K. L. Man- 
CHESTER, M.A., of the Department of 
Biochemistry, University of Cambridge, 
to work on the mechanism of the regu- 
lation by hormones of protein synthesis 
at the Department of Biochemistry, Uni- 
versity of Cambridge. A studentship has 
also been awarded to Dr. M. L. WHELAN, 
M.A., Ph.D., of the Crystallographic 
Laboratory, Cavendish Laboratory, Cam- 
bridge, to carry out investigations of 
metals by transmission electron micro- 
scopy. 


@ Shethe!d University has conferred the 
honorary degree of Doctor of Science on 
Sirk HANS Kreps, F.R.S., Whitley Pro- 
fessor of Biochemistry at Oxford, 
formerly Professor of Biochemistry at 
RONALD HOLROYD, 
research director and a deputy chairman 
of Imperial Chemical Industries Ltd., who 
is a graduate of Sheffield. 


@ Mr. R. B. Rosinson has been elected 
chairman and Mr. BRENDAN ROBINSON, 
vice-chairman, of the Midland Tar Distil- 
lers. Mr. STANLEY ROBINSON, on medical 
advice, has relinguished the chairmanship 
but remains on the board. 


@ Mr. H. O. Jasper and Mr. F. Grun- 
WALD have been appointed to the board 
of Anglo-French Phosphate and Mr. 
D. L. T. Oppé, Mr. H. Dewez and Mr. 
C. I. Batt have resigned their director- 
ships. The secretary, Mr. A. B. TOWNLEY, 
has resigned and Mr. P. Rose has been 
appointed to the position. 





Commercial News 


Anglo-French Phosphate 


Rotert Benson Lonsdale and Co., to- 
gether with certain other holders cover- 
ing approximately 89% of the share capi- 
tal of Anglo-French Phosphate have com- 
pleted the sale of their shares to H. 
Jasper and Co. who will shortly make an 
offer to the remaining holders at the same 
price—18s 9d per 5s share. 

The registered office has been changed 
to 103 Great Portland Street, London W. 


A.P.V. Co. Ltd. 


In the first three months of the current 
year, trading of the A.P.V. Co. showed 
an increase over the same period of last 
year. Mr. W. E. Jenkins, chairman, says 
this gives promise that the company’s 
improved position will be maintained. In 
the past year extensive orders have been 
received for petrochemical plant for one 
of the largest refineries. In the export 
field, many new contracts were received 
for installation of plants in countries all 
over the world. Total export order busi- 
ness accounted for 44% of orders booked 
during 1958. 


Beecham Group 


In a plan for U.S. investors to take a 
bigger interest in shares of the Beecham 
group, the Morgan Guaranty Trust Com- 
pany announce that they are prepared to 
accept deposits of these shares against 
which they will issue depository receipts 
in New York, where they will be traded 
on the “over-the-counter” market. The 
immediate result of this announcement 
was to raise Beecham Ss ordinary shares 
Is 44d to 33s 6d. 


Cambridge Instrument 


Application is being made for a quota- 
tion for the £1 ordinary shares of the 
Cambridge Instrument Company. Issued 
capital is £1,183,782 in ordinary and 
£27,670 in 74 per cent cumulative pre- 
ference £1 shares. 

Profits after taxation and depreciation 
for the year ended 31 December 1958, 
were £221,547. 


United Indigo and Chemical 


The offer made by Pfeffer Brothers to 
acquire 60%, of the preference and ordi- 
nary capital of the United Indigo and 
Chemical Company has been accepted 
by holders of the requisite numter of 
shares. 

A reduction in the capital of United 
Indigo and Chemical Co. Ltd., has been 
confirmed at the Lancashire Chancery 
Court. The company will now repay 
£47,500, a third of the paid-up capital— 
2s 6d on the 7s 6d preference and 8d 
on the 2s ordinary. 


Staveley Iron and Chemical 


A group working profit of £1,113,184 
(£1,788,.232) and net profit of £412,018 
(£1,027,526) are announced by the 
Staveley Iron and Chemical Co. Ltd., a 
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@ A.P.V. Chairman Reports Improved Position 
@ Pfeffer 60%, Offer for United Indigo Accepted 
@ Staveley Working Profit Down £600,000 

@ Stafford Allen Double Their Capital 


subsidiary of ISHRA, for the year ended 
27 September 1958. 
Dividends will take £230,000 (same). 


German Potash Loan 


The German Potash loan, raised in 
sterling by the selling syndicate of the 
German potash industry during 1925-29, 
is to be redeemed in full on or after 20 


June, although the final maturity date 


is not until 1973. It is proposed to repay 
the tonds at £173 Ills 5.15d per £100 
nominal, plus 51 days’ accrued interest. 


Sandoz 


Sandoz world turnover in 1958 reached 
a record of 503 million Swiss francs 
(about £41 million) compared with 488 
million the previous year. This came 
from dyestuffs 184 million francs (189 
million), pharmaceuticals 213 million 
(203 million), chemicals 106 million (96 
million). Net profit was 16.8 million 
francs (16.6 million). 


Dutch Chemical Companies 


As is usual, financial reports have been 
issued by practically all the leading 
Dutch chemical companies in one week. 
Points from the reports are: 

Algemene Kunstzijde Unie N.V.: Net 
profit for the first three months of 1959 
was unchanged at 3.6 million guilders 
(£350,000). Turnover rose from 568 
million guilders (£5.6 million) in 1957 to 
61.4 million guilders (£6.05 million). 

Chemische Fabriek Gembo N.V.: Net 


profit for 1958 was 276,000 guilders 
(£27,000) compared with 205,000 guilders 
(£20,000). Dividend is raised from 12% 
to 16%. 

Koninklijke Nederlandsche Zoutindus- 
trie N.V.: With the share of chemical 
products in the total output of 794,000 
tonnes having risen 24% to 150,000 tonnes 

the remainder being salt—dividend is 
12% (same on lower capital). A new 
electrolysis plant has been brought in at 
Delfzijl. 

New companies: 
(Holland), in which 
Corporation, Kearney, N.J.. have an 
interest, will produce and _ distribute 
chemicals for the textile leather, paper 
and other industries. N.V. Olanda has 
been formed in Amsterdam to produce 
and distribute plastics and plastics raw 
materials and to obtain patents and 
licences to that end. Main interest is held 
by Aliard and Co., N.V. Capital of both 
companies is 500,000 guilders (£48,000). 


INCREASE OF CAPITAL 


STAFFORD ALLEN AND SONS LI1D., drug 
millers, oil pressers and distillers, etc., 20 
Wharf Road, London N.1. Increased by 
£500,000, beyond the registered capital of 
£500,000. 


APPOINTMENT OF RECEIVER 


E. aND D. H. RicHarps Ltp., fertiliser 
manufacturers, Rednal Works, Rednal, 
Oswestry. R. F. Bendall, 126 Colmore 
Row, Birmingham, 3, has been appointed 
receiver and manager. 


Tanatex Chemical 
Tanatex Chemical 





Market Reports 





GOOD FLOW OF NEW ENQUIRIES 


LONDON Steady trading conditions 
have been reported in the general chemi- 
cals market during the week. The lead- 
ing industrial outlets are calling for good 
quantities against contracts, and there has 
teen a sizeable flow of new home en- 
quiry. Export trade is keeping up to re- 
cent levels. The demand for agricultural 
chemicals has cased now that the peak of 
the buying season has passed. Further 
fluctuations in zinc oxide prices have been 
notified, the prices operating from 11 May 
showing a reduction of £5 per ton; red 
seal is quoted at £90 10s per ton, Reason- 
abiy firm price conditions prevail in the 
coal tar products market. 


MANCHESTER Prices on the Man- 
chester market for heavy chemical pro- 
ducts during the past week have main- 
tained a generally steady front. The 
movement of supp!ies to consumers in the 
cotton and allied trades leaves plenty of 
room for improvement, but in most other 


directions delivery specifications against 
contracts are circulating reasonably well. 
Fresh enquiries from home users, as well 
as on export account, are on a fair scale. 
Quieter conditions are reported in the 
fertiliser market, but there is a quietly 
steady movement of the leading coal tar 
products, including creosote oil and the 
carbolic and cresylic acids. 


GLASGOW The report from the 
Scottish heavy chemical market during 
the past week is one of reasonable 
activity, with requisitions against current 
and contract requirements well main- 
tained. Demands were varied and quite 
a volume of enquiries were received. 

Prices mostly remained firm with some 
slight variation taking place particularly 
relative to metal derivatives. A fair 
amount of activity can still be reported 
in regard to agricultural chemicals, both 
in demand and enquiries for seasonal re- 
quirements. 
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TRADE 


Bonding Agents 

Extensions of the range of Accobond 
bonding agents are described in a bulletin 
issued by Cyanamid of Great Britain Ltd., 
Bush House, Aldwych, W.C.2. 

The originals were designed as anchor- 
ing agents for cellulose film when this 
was coated with nitrocellulose, polythene 
or Saran. Some uses of the new agents 
are: the anchorage of synthetic appliance 
enamel to steel, bonding cellulose nitrate 
lacquers to metals and glass, adhesion of 
acrylic latices to polyester film or cellu- 
lose acetate and bending and strengthen- 
ing polyvinyl butyral/cotton or viscose 
rayon laminates. 


Small-Scale Plant 

Universities and colleges in the U.K. 
and overseas are among buyers for small- 
scale equipment made by Apex Construc- 
tion Ltd., 15 Soho Square, London W.1. 

The range has been extensively revised, 
and is described in leaflet SSE1.59. As 
far as is possible the items described are 
exact small-scale versions of large pro- 
duction sizes. 


Controlling Algal Growth 

Algal growth can be effectively and 
easily controlled by the use of Algistat, a 
product of the Laboratory Chemicals 
Division of the British Drug Houses Ltd., 
Poole, Dorset, it is stated in a new leaflet 
entitled *‘ Algistat’. The active constitu- 
ent of the product is 2:3-dichloro-1:4- 
naphthoquinone. It has been extensively 
tested in both the U.K. and the U.S., and 
is said to have solved problems of algal 
growth in industry where trials have 
shown it unnecessary for regular and fre- 
quent plant ‘shut-downs’ for cleaning. 
One 18-oz. bottle of Algistat to every 
50,000 gall. of water in the system is the 
recommended weekly dosage. 


Hydrometers Prices Down 
Details of the full range of hydro- 
meters made by J. W. Towers and Co. 
Ltd., Victoria House, Widnes, are given 
in a new hydrometer catalogue, No. 709. 
The prices of many of the patterns shown 
have been reduced. 


Non-toxic Bactericides 

Technical bulletin E-5/1 from Armour 
Chemical Industries Ltd., 4 Chiswell 
Street, London E.C.1, gives details of 
Arquads. Arquad 16-50%, a quaternary- 
type bactericide (cetyl trimethyl ammon- 
ium chloride) has been used in hospital 
laundries to defeat outbreaks of infec- 
tion of Staphylococcus pyogenes and 
among the many uses of Arquads are ap- 
plications in sanitising rinses, air condi- 
tioning systems, food shops and bakeries. 


Stafford Allen and Sons 
Due to an error the name on an an- 
nouncement in our Classified Advertise- 
ment section last week, p. 812, appeared 
as “ Mr. A. W. Allen, Stafford and Sons 
Ltd.” This should have read “ Mr. A. W. 
Allen, Stafford Allen and Sons Ltd.” 


Lawn Fertiliser Applied in Solution 


Boots the Chemists are marketing 


Lawn Reviver, a powder which is dis- 
solved in water and is based on a formula 
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containing nitrogen, soluble phosphoric 
acid, potash, and soluble iron (which 
helps to suppress moss). 


N-Methyl Acetamide 

British Celanese Ltd. have now ex- 
tenued the range of chemicals which they 
offer by including N-methyl acetamide at 
a minimum purity of 98.5%. This pro- 
duct has applications as a chemical inter- 
mediate, but it is of more particular inter- 
est in pharmaceuticals, for example as a 
solubilising agent for chloramphenicol. 
Inquiries should be addressed to chemical 
sales department at 345 Foleshill Road, 
Coventry. 


Leek Chemicals and Hoechst 
Leek Chemicals Ltd. announce that 
negotiations between Farbwerke Hoechst 
and themselves for the marketing in the 
United Kingdom of Hoechst plant pro- 
tection products have been discontinued 
by mutual consent. 





New Telephone Number 

From 9 June the telephone number of 
the Reed Paper Group companies at the 
Aylesford site, near Maidstone, Kent, 
will te Maidstone 7-7777. Companies to 
be reached through the new number in- 
clude Reed Corrugated Cases Ltd. (New 
Hythe branch) and Medway Paper Sacks 
Ltd. 

Grinding Machinery 

Ball mills, tube mills and rod mills 
are described in a leaflet on grinding 
machinery by Stockton Forge Ltd., 
Stockton-on-Tees, Co. Durham, a Head 
Wrightson company. 

Ball mills, in closed circuit with Akins 
classifiers, are suitable for the wet grind- 
ing of ores in flotation and for cyanida- 
tion plants. Single stage grinding requires 
the grate-discharge type of ball mill 
while grate and overflow discharge type 
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mills are best suited to primary and 
secondary duties respectively in double 
Stage grinding. 

Tube mills may be used instead of 
ball mills as secondary grinders in 
cyanidation plants. Rod mills are pre- 
ferable for the smaller reduction range 
and for the granular product required 
in jig and table concentration plants. 

Basically all three kinds of mill 
consist of a welded mild steel tube pro- 
vided with renewable wearing liners and 
a grinding medium. The tube rotates on 
its axis while material enters one hollow 
trunnion and is discharged in a reduced 
state at the other end. 


Dial Thermometers 
A range of new mercury-in-steel (Mer- 
steel) rigid stem-dial thermometers is des- 
cribed in publication T/47 by Negretti 
and Zambra Ltd., 122 Regent Street, 
London W.1. 


DIARY DATES 





WEDNESDAY 20 MAY 


Royal iInst.—London: 2! Albemarle Street, W.!, 
9 p.m. ‘The molecular basis of life’, by Dr. M. F. 
Perutz. 


Royal Statistical Soc.—London: Schoo! of 
Hygiene and Tropical Medicine, W.C.1, 5.15 p.m. 
A discussion on simulation studies of industria 
operations. Mr. P. V. Youle, Or. K. D. Tocher, 
Mr. W. N. Jessop and Mr. F. |. Musk. 


S.A.C.—London: Burlington House, Piccadilly, 
W.1, 7 p.m. ‘The determination of Vitamin E: a 
collaborative study of quantitative paper chrom- 
atography and the development of a recom- 
mended method of analysis’, by Mr. A. L. 
Bacharach, Dr. J. Green, Dr. P. W. Russell Eggitt 
and Mr. R. J. Ward. 


FRIDAY 22 MAY 


C.S.—Exeter: Washington Singer Laboratories, 
p.m. ‘The acetylenic approach to the synthesis 
of natural products’, by Prof. R. A. Raphael. 


Soc. of Cosmetic Chemists—London: 55 Park 
Lane, W.!, 7 p.m. A.g.m. 





Properties of Acetylene 
in Welding 


MONSIEUR P, PHILIPPON, former director 
of the Société de |’Air Liquide, propos- 
ing the toast of the British Acetylene 
Association at the annual luncheon of 
the association on 6 May, said it was 
the oldest among the acetylene associa- 
tions still in existence. 

It was important, M. Philippon said, 
to spread as far as possible the safety 
rules for their industry and avoid acci- 
dents which might have a grievous in- 
fluence on the whole acetylene industry. 
Acetylene, he thought, had already been 
brought into disrepute by promoters of 
liquefied gases like propane and butane, 
who recommended their products 
specially for oxy-cutting. It was the duty 
of their associations to draw attention to 
the fact that the oxy-acetylene flame had 
properties which allowed performances 
not possible with combustibles other than 
acetylene. 

Mr. E. Seymour-Semper, managing 
director, Hancock and Co. (Engineers) 
Ltd. and president of the association, res- 
ponded to the toast. 


£8,000 for Man Injured at 
1.C.1. Nobel Works 


GEORGE F. LENNON (38), process worker, 
of Stevenston, Ayrshire, who lost a 
leg and sustained other serious in- 
juries as a result of an explosion at 
the Ardeer factory of Imperial Chemical 
Industries, Ltd., in March 1954, was 
awarded £8,800 damages by a jury sit- 
ting with Lord Guthrie in the Scottish 
Court of Session. 

Lennon, who sued the company for 
£14,000, complained that as a result of 
very extensive burning and other injuries 
he had suffered a serious psychological 
upset. He said he was fit for only 
limited work. 

The accident resulted from the burst- 
ing of a disused pipe caused, it was said, 
by the generation of heat through de- 
composition of acid refuse. 

John Blake (32), of Ardrossan, who 
was injured in the same explosion, and 
sued for £6,000, was awarded £3,500. 

LC.Il. admitted liability in both 
actions, but contested them on the 
ground that the sums claimed were ex- 
cessive. 
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NEW PATENTS 


By permission of the Controller, HM 
Stationery Office, the following extracts 
are reproduced from the ‘Official Journal 
(Patents), which is available from the 
Patent Office (Sales Branch), 25 Southamp- 
ton Buildings, Chancery Lane, London 
W.C.2, price 3s 6d including postage; 
annual subscription £8 2s. 


Specifications filed in connection with the 
acceptances in the following list wiil be open 
to public inspection on the dates shown. Opposi- 
tion to the grant of a patent on any of the 
applications listed may be lodged by filing patents 
jorm 12 at any time within the prescribed period 


ACCEPTANCES 
Open to public inspection 24 June 


Silicon tetrachloride production Monsanto 
Chemicals Ltd. 815 276 
Photosensitive addition polymerisable composi- 
tions and products made therefrom. Du Pont 
de Nemours & Co., E. I. 815 277 
Nitriles and amides of pyridine carboxylic acids. 
Aries Associates Inc 815 278 
19-nor-delta-4- Androsten-3-one-17-8_ol hexa- 
hydrobenzoate and method for manufacturing 
same. Hicks, L 815 34! 
Colouring of hair. Ashe Laboratories Ltd. 
815 346 
Quaternary pyridylisoquinoline derivatives. 
Imperial Chemica! Ltd. 815 348 
Preparation of filled papers and the like. Rohm 
& Haas Co. 815 410 
Preparation of Shawinigan 
Chemicals Ltd. 815 353 
Method of producing dehydrated orange juice 
Vacu-Dry Co. 815 3 
Heat-resistant lubricant. 
Aktiengeselischaft Vereinigte Hiitten-und 
Roéhrenwerke. BiS 355 
Process and apparatus for producing sheets of 
thermoplastic material. Pedersen, B. H 
815 413 
Silicon carbide resistance bodies and methods of 
making same. Carborundum Co. 815 357 
Vitamin E fortified animal feeds Fastman 
Kodak Co. 815 414 
Manufacture of derivatives of polysaccharides. 
more particularly of starch, by a dry process 
Scholten’s Chemische Fabrieken N.V., W. A 
815 358 
Production of N-nitroso-N-alkyl- and N-nitroso- 
N-cycloalayl-hydroxylamines. Badische Anilin- 
& Soda-Fabrik A.G. 815 537 
N-nitroso-hydr. xylamines and fungicidal agents 
Badische Anilin- & Soda-Fabrik A.G. 815 538 
Method of producing zirconium oxide from zir- 
conium tetrachloride. Goldschmidt A.G., I 
815 425 
Production of tetracyclines. American Cyanamid 
Co. [Divided out of 815 524.] 815 525 
Catalytic process for polymerisation of olefinic- 
ally unsaturated hydrocarbons and catalysts for 
use therein. Petrochemicals Ltd. 815 429 
Stable solution for producing ice colours. 
General Aniline & Film Corp 815 458 
Oxo process for the preparation of oxygenated 
organic compounds Union Carbide Corp. 
815 566 
Benzomorpholone derivatives and a process for 
the manufacture thereof. Farbenfabriken Bayer 
AG 815 279 
Preparing 3-methyl-}-carboxycyclohexanone-1)-2 
B-prop.onic acid and derivatives thereof. Abild- 
gaard, K. [trading as Lovens Kemiske Fabrik 
Ved. A. Kongsted]. [Addition to 803 426 | 
815 567 
Wasag- 
815 280 


peracetic acid 


Phoenix-Rheinrohr 


Method of producing  nitro-starch 
Chemie A.G. 
Method of producing phenols 
Metaligeselischaft A.G. 815 568 
Silicon steel with improved magnetic an‘sotropy 
and method of making same General Elec- 
tric Co. 815 569 
Compositions for controlling plant growth. 
Bataafsche Petroleum Maatschappij N.V., De. 
815 570 
Gas turnace for carrying out gas reactions in 
ceramic tubes Deutsche Gold Und S Ibe 
Scheideanstalt Vorm Roessler. [Divided ou? 
of 815 530.) 815 53! 
Polymerising olefinic hydrocarbons. Phillips 
Petroleum Co. [Divided out of 815 520.) 
815 $21 


photostable 


Open to public inspection | July 
Production of plutonium 239. Brown, H. S. and 
Anderson, H. L. 815 641 
Manufacture of titanium dioxide. Laporte Titanium 
Lid. 815 891 
Resilient materials. Hairlok Co. Ltd 815 898 
Heat-treatment furnaces. Dowson & Mason Ltd.. 
formerly Dowson & Mason Gas Plant Co. Ltd.. 
and Leonard, L. G. A 815 899 
Polyesters. Farbwerke Hoechst A.G 815 902 
Polyazo-dyestuffs derived from 3, 3'-dihydroxy- 
diphenylamine and processes for their manu- 
facture. Fartwerke Hoechst A.G. 815 737 
Dyeing textile materials of linear aromatic poly- 
esters. Farbwerke Hoechst 815 738 
Lake-like brightening agents Farbentabriken 
Bayer A.G 815 742 
Cosmetic preparations for ‘he hair. Ciba Ltd. 
* 815 784 
Quaternary ammonium compounds and prepara- 
tion thereof. Rohm & Haas Co 815 745 
Manufacture of dioxy-nitro-arylaminoanthraqui- 
nones and the products obtained thereby. Ciba 
Ltd. 815 746 
Apparatus for producing intimate contact between 
a liquid and a gas. Ajem Laboratiries, Inc. 
815 592 
Liguid-vapour barrier compositions and articles 
made thereof. Goodrich Co., B F. 815 907 
Densimetric separation of solid materials. Douy, 
;' 815 594 
Production of electrolytic metal coatings. Dehydag 
Deutsche Hydrierwerke G.m.b.H. (Addition to 
804 403). 815 908 
Porous metal wall construction and method of 
manufacture California Institute Research 
Foundation 815 596 
Extracting phenols from phenolic oils. Veb Leuna- 
Werke W. Ulbricht 815 754 
Coating surfaces and, particularly, metal surfaces 
Wamant, G. and Tartinville, J. 815 756 
Rapid cooling of the reaction product gases in 
catalytic oxidation processes. Veb Leuna-Werke 
W. Ulbricht. 815 600 
Production of agglomerated bodies using alum- 
inium nitride. Pechiney Compagnie de Produit: 
Chimiques et Electrometalluriques 815 602 
Subliming process carried out in a bed of fluidised 
solid. Farbenfabriken Bayer A.G. 815 603 
Sublimation of substances in a fluidised bed sub- 
liumer. Farbenfabriken Bayer A.G. 815 604 
Method and apparatus for generating heated 
gases. Combustion Engineering Inc 815 724 
Epicyclic tranmission. Fichtel & Sachs A.G 
815 913 
Conversion of cellulose derivatives into granular 
form. Olin Mathieson Chemical Corp. 815 788 
Metallisable benzene-monoazo-benzene dyestuffs. 
complex heavy metal compounds thereof, and 
their use.Geigy A.G., J. R 815 790 
Production of crystals from solutions. Power Gas 
Corp. Ltd. 815 791 
Manufacture of cellulose esters. British Celanese 
Ltd. 815 792 
Production of electrolytic metal coatings using 
internal salts of aromatic bases as plating bath 
additives. Dehydag Deutsche Hydrierwerke 
G.m.b.H. 815 916 
Coating compositions containing metal particles. 
American Marietta Co. 815 793 
Recovery and purification of vitamin B,, concen- 
trates. Aschaffenburger Zeclistoffwerke A.G. 
(Addition to 748 043) 815 917 
Cellulose ester textile fabrics. Celanese Corp. of 
America. 815 794 
Electrolysis cell. National Distillers & Chemicai 
Corp. 815 922 
Rotary Apparatus. U.K. Atomic Energy Auth- 
ority. 815 923 
Concentrated aqueous thiocyanate solutions and 
method of obtaining same. American Cyanamid 
Co. 815 797 
Polymerisation process. Koppers Co. Inc. 815 826 
Activated clays. Fullers Earth Union Ltd. 815 924 
Biguanide salts. Imperial Chemical Industries Ltd. 
815 800 
4-Pheny! isonipecotate derivatives and their pre- 
paration Merck & Co. Inc. &15 926 & 815 808 
Substituted amides. Upjohn Co. 815 801 
Lubricant. Esso Research & Engineering Co. 
815 802 
One-way temperature compensation for fluid-pres- 
sure measuring instruments. Kollsman Instru- 
ment Corp. 815 803 
Fungicidal compositions. Armour & Co. 815 827 
Polymerisation of olefins. Dow Chemical Co. 
815 805 
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Esters of the pregnane and preenene series and 
process of preparing these cempounds. Farb- 
werke Hoechst A.G 815 809 

Thermoplastic interpolymer. Monsanto Chemica! 
Co 815 821 

Oil additive. Esso Research & Engineering Co 

815 810 

Plasticisation of synthetic rubber. Newly, H 
(Chemische Werke Huls A.G.) 815 828 

Sizing nylon yarns. Monsanto Chemical Co 

815 830 

Fertilisers coated with polymeric materials. Fisons 
Ltd. 815 $29 

Separation of steroid mixtures. Glaxo Labora- 
tories Ltd 815 832 

Phenanthridine compound. Boots Pure Drug Co 

Lid. (Addition to 767 588.) 815 833 

Production of aromatic carboxylic acids, their 
esters and salts. Badische Anilin- & Soda-Fabrik 
A.G. 815 835 

Derivatives of benzimidazole and its salts and 
process for the manufacture of thee derivatives 
Chemie Griinenthal G.m.b.H. 815 629 

Disposable garments and method and apparatus 
for producing same. American Viscose Corp 

815 630 

Copolymers of monovinylbenzene compounds 

and unsaturated alkydresins. Dow Chemical Co 
815 839 

Sulphur dyestuffs of the dioxavene series. Cacsela 
Farbwerke Mainkur A.G 815 840 

Filter for liquids. Etabl’ssements G. Pepin Fils 
Aine Et Soc. Du Filtre Gasquet 815 931 

Film base material. Ilford Ltd. (Cognate appli- 
cation 12221) 815 662 

Separation of guanidine’ valves Minister of 
National Defence of Her Maijesty’s Canadiar 
Government. (Addition to 770 262.) 815 841 

Continuous production of amines. Armour & Co 

815 934 

Treatment of polyesters. Lonza Electric & Chemi- 
cal Works Ltd 815 843 

Pyrrolidyl esters and salts thereof Beecham 
Research Laboratories Ltd 815 844 

Vulcanising compositions comprising chlorinated 
butyl! rubber. Esso Research & Engineering 
Co. (Addition to 799 193.) 815 939 

Photochem ‘cal chlorination apparatus Stauffer 
Chemical Co 815 949 

Liquid detergent compositions. Hedley & Co 
Ltd.. T 815 850 & 815 851 

Preparation of ammonium sulphate Bataatsche 
Petroleum Maatschappij N.V., De 815 941 

Polyesters of dicarboxylic acids. Pittsburgh Plate 
Glass Co. 815 852 

2-Amino-4-N-(3'-mercur propyl) amino-S-triazine 
compounds. U.S. Vitamin Corp 815 856 

Production of aromatic § alcohols Imperial 
Chemical Industries Ltd 815 857 

Wetting preparation. Durand & Huguenin A.G. 

815 858 

Adhesive compositions and use of same in bond- 
ing textiles to rubbers. United States Rubber 
Co. 815 860 

Hydrophobing agents. Farbenfabriken Bayer A.G 

815 944 

Preparation of single crystals of semi-conducting 
substances Standard Telephones & Cables 
Ltd 815 675 

Ferromagnetic ferrite materials Philips Elec- 
trical Industries Ltd. 815 676 

Electrode for arc melting. Imperial Chemica! 
Industries Ltd., and Deutsch, K 815 867 

Preparation of hexachloromelamine. British Oxy- 
gen Co. Ltd. 

Manufacture of low phosphorus steel. ! 


Antistatic agent and treatment for synthetic fibres 
and other filamentary materials and films, foils 
and sheets. Dow Chemical Co 815 947 

Preparing mixed-salt grease compositions. Esso 
Research & Engineering Cu. 815 874 

Composition for the stabilisation of halogen-con- 
taining resins. Metal & Thermit Corp. 815 875 

Bismuth salts. Chemische Werke Albert. 815 877 

12 a-Aza-C-homop-egnane-12, 20-dione derivatives 
Searle & Co., G. D 815 692 

Production of catalytic cracking feed stock from 
petroleum residues by vacuum flashing and 
apparatus therefor. Bataafsche Petroleum Maat- 
schapp:j N.V.. DE. 815 881 

Electrodes for arc melting refractory metals 
Union Carbide Corp. $15 697 

Sulphonyl-ureas and a process for ther manu- 
ficture. Farbwerke Hoeccnst A.G 815 885 

Epoxy ether resin-polymethoxy acetal compositions 
General Aniline & Film Corp 815 887 

Cyanoa!ldehydes. Lepetit S.p.A. 815 890 

Vinyltin chlorides and bromides. Metal & Thermit 
Corp. 815 954 

Light-sensitive diazotype materials. General Ani- 
line & Film Corp 815 956 
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Geramic Piping for 
CORROSION RESISTANGE 


Designed for conveying corrosive liquids and gases 
For all acids and alkalis of any concentration* 
Can be operated at temperatures of 100°C 

For internal working pressures up to 100 p.s.i. 
Breakages virtually eliminated 

No armouring necessary 

Quotations supplied for complete installations on 
receipt of details or flow data 


Except hydrofluoric and hot concentrated caustics 


Send for booklet to Dept. CH. 


Royal Doulton Potteries, Wilnecote, ele) ti mage), Mm, |e) i-aa i7. te +H) 
reson PORCELAINS LIMITED * 
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This is one of the many types of ‘‘Mirrlees’’ ejector air 
pumps. 

The steam operated ejector has been a speciality of the 
Mirrlees Watson Company since its introduction as an 
air pump, and we claim a large share of the credit for the 
almost universal adoption of this type of apparatus for 
air extraction, and the production of vacuum in modern 
condensing plants and other industrial processes where 


pressures less than atmosphere are required. 


MIRRLEES WATSON 


VOUDSADANALODER DERG AEUUIT EIEN Stee cOmM PANY LIMITE I ) 


Head Office and Works: SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.| 


EJECTOR AIR PUMPS 
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Classified Advertisements 


CLASSIFIED RATES: All sections 5d. per word. Minimum 8/-. 


Three or more insertions 


4d. per word. Box Number 2/- extra. Up to 10 a.m. Tuesday for insertion same week. 


SEMI-DISPLAY: 30/- per inch. Three or more insertions 25/- per inch. 


SUBSCRIPTION: 


Annual Subscription of 52/6 brings 52 weekly copies of CHEMICAL 


AGE direct to your address from the printer (postage paid by the publishers), and a 
copy of CHEMICAL AGE DIRECTORY AND WHO’S WHO. 


COMPANY MEETINGS AND REPORTS: 
(approximately 360 words). 





PUBLIC NOTICE 





EROSION OF TEETH 


THE INDUSTRIAL INJURIES ADVISORY COUNCIL are 
considering whether erosion of the teeth due to acid fulfils the 
conditions for prescription under the National Insurance 
(Industrial Injuries) Act 1946, as a disease for which industrial 
injuries benefits may be paid, and if so, in relation to what occupa- 
tions. Persons and organisations interested are invited to submit 
written evidence which should reach the Secretary, Industrial 
Injuries Advisory Council, 10 John Adam Street, London, W.C.2, 
by the 15th September, 1959. An explanatory memorandum will 
be sent on request. - 





EDUCATIONAL 





» 3 


A.M.I.CHEM.E.—More than one-third of the successful candi- 
dates since 1944 have been trained by T.1.G.B. All seeking 
quick promotion in the Chemical and Allied Industries should 
send for the T.1.G.B. Prospectus. 100 pages of expert advice, 
details of Guaranteed Home Study Courses for A.M.1I.Chem.E., 
B.Sc.Eng., A.M.I.Mech.E., A.M.I.Prod.E., C. & G., etc., and a 
wide range of Diploma Courses in most branches of Engineering. 
Send for your copy today—FREE. T.1.G.B. (Dept. 84), 29 
Wright’s Lane, London, W.8. 





FOR SALE 





PHONE 98 STAINES 
Autoclave 15 ft. by 4 ft. dia. (Bayonet Door) 80 w.p. 
“TWIN ROLL DRYER” Simon 82 in. by 28 in. dia. a.c. 
NEW S.S. Cyl. Enc. Vessel 360 gall. 30 w.p. 
(6) S.S. 750 gall. Cyl. Tanks 7 ft. by 3 ft. 3 in. 
NEW S.S. Jac. Pans 20 in. by 17 in. 45 w.p. 
NEW S.S. Rec. vessels, 4 ft. 6 in. by 3 ft. by 10 in. deep. 70 gall. 
NEW S.S. Containers 20 in. by 28 in. deep. 
(10) Tanks, Mixers, Pumps, Condensers, 


Ovens, etc. 
SEND FOR LISTS 


HARRY H. GARDAM & CO. LTD., 
100, CHURCH STREET, STAINES 


Ball Mills, Hydros, 





Unused No. 10 Sweetland Filter Press by Dorr Oliver, fitted 
eighteen 30 in. dia. leaves with filter bags, receivers, supporting 


framework, etc. 
Box No. 3659. 





BOX NUMBERS: Reply c/o ‘‘Chemical Age’’ 








£12.12.0 per column. Three column measure 





FOR SALE: centinued 





MORTON, SON AND WARD LIMITED 
offer 
STAINLESS STEEL VESSELS 
One TANK 10 ft. by 2 ft. 6 in. dia. totally enclosed, suitable for 
20 Ib. p.s.i. w.p. 
One CRYSTALIZING PAN 4 ft. dia. by | ft. 6 in. deep, detachable 
id, with or without jacket. 
Several s.s. COILS from 2 ft. to 7 ft. dia. 

Assortment of s.s. VALVES, PLUG COCKS etc., from } in. to 3 in. 

Quantity of s.s. TUBING and s.s. FLANGES. 

All above second hand and in good condition. 





NEW UNITS in stainless or mild steel made to requirements. 
CONDENSERS, 
MIXING VESSELS, JACKETED PANS with or without mixing 
gear. 
*“MORWARD’ ‘U’ shaped TROUGH MIXERS with or without 
jackets. 
TANKS, CYLINDERS, RECEIVERS, PRESSURE VESSELS 
and AUTOCLAVES. 
Stirring gear can be fitted to any vessels. 
New PORTABLE STIRRING UNITS with clamp-on attachment 
to requirements. 





New MONO pumps and other second hand PUMPS in stock. 
Enquiries invited: 
MORTON, SON AND WARD LIMITED, 
DOBCROSS, OLDHAM, 
Lancs. 
Phone Saddleworth 437 
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COMPRESSOR SETS 


THREE—1,352 c.f.m. HICK HARGREAVES, 
70 h.p. motors, 400/3/50., 


510 c.f.m. BELLISS & MORCOM, 30 p.s.i., 
SCOTT 50 h.p. motor, 440/3/50. 


AIR RECEIVERS OR STORAGE VESSELS 


SEVERAL 5 ft. 4 in. by 6 ft. 11 in. — horizontal, 60 Ib. w.p. 
6 ft. dia., 16 ft. riveted, 100 lb. w 
4 ft. dia. by 13 ft. 6 in. lenhental, riveted, 410 Ib. w.p. 


GEORGE COHEN SONS & CO. LTD., 
Wood Lane, London, W.12. 
Tel: Shepherds Bush 2070 and 
Stanningley, Nr. Leeds. 
Tel: Pudsey 2241. 


10 p.s.i., with 


with LAURENCE 





*  Bouverie House °* Fleet Street EC4. 
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FOR SALE: continued 
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ELEVEN UNUSED 3,000 gal. nominal, Horizontal Cylindrical 
dish ended Storage Vessels, 12 ft. on straight by 7 ft. 34 in. dia., 
constructed } in. M.S. with top centre 18 in. dia., manhole and 
various flanged connections. 

THREE UNUSED 6,000 gal. nominal Horizontal M.S. Cylindrical 
dish ended Storage Vessels, 12 ft. on straight by 8 ft. 5 in. dia., 
constructed } in. plate with top centre 18 in. dia., manhole and 
various flanged connections. 

THREE UNUSED 3,000 gal. nominal, Horizontal aluminium 
Cylindrical dish ended Storage Vessels, 12 ft. on straight by 
7 ft. 34 in. dia., fabricated } in. aluminium 99.8 per cent material. 
Top centre 18 in. dia. raised manhole and various flanged 
connections. 


GEORGE COHEN SONS & CO. LTD., 
Wood Lane, London, W.12. 
Tel: Shepherds Bush 2070 and 
Stanningley, Nr. Leeds. 
Tel: Pudsey 2241. 








Stainless Steel 180-gallon CYLINDRICAL PAN with side entry. 
Electric propeller mixer. 

Stainless Double-cone MIXER—2 ft. by 2 ft. 6 in. 

Steam-jacketed Glanded ‘Z’ MIXER—approx. 20 gallons, with 
reduction gear. 

Morton Duplex ‘Z’ MIXER—20 in. by 20 in. by 20 in., with self- 
contained A.C. motor. 

ALITE ‘U’ MIXER—?24 in. by 28 in. by 5 ft. long. 

Gardner ‘C’ and ‘D’ SIFTER-MIXERS. 

Twin 30-gallon WHIRLPOOL PAINT MIXERS, and with 2 h.p. 
T.E. A.C. Motor. 

ALUMINIUM TANK—46 ft. by 3 ft. 6 in. on trolley. 

Lying at our No. 2 Depot, Willow Tree Woie, Swallowfield, 
Berkshire. 

Apply: 


pply: 
WINKWORTH MACHINERY LTD., 
65 HIGH STREET, 
STAINES, MIDDLESEX. 
(Telephone 1010) 


5600 


ECONOMIC BOILERS 


TWO—DANIEL ADAMSON horizontal double-pass 10 ft. 6 in. 
dia. by 16 ft. by 20 ft. 8 in., excluding smokebox. Evap. 
14,400 Ib./hr., 160 p.s.i. With feed pumps, chimney, grit 
arrestors, induced draught fans. Ideal for oil firing. 


GEORGE COHEN SONS & CO. LTD., 
Wood Lane, London, W.12 
Tel.: Shepherds Bush 2070 
Stanningley, Nr. Leeds. 
Tel.: Pudsey 2241 











PATENTS & TRADE MARKS 





KINGS PATENT AGENCY, LTD. (B. T. King, A.I.Mech.E., 
Patent Agent), 146a Queen Victoria Street, London, E.C.4. 
City 6161. Booklet on request. 





SCIENTIFIC SERVICES 





SILICA CONES AND SOCKETS, SILICA TUBING, 
POLISHED SILICA DISCS AND GLAZED SHEET ex 
stock from: Jencons (Scientific) Ltd., Mark Road, Hemel 
Hempstead, Hertfordshire. Boxmoor 4641. 
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SITUATIONS VACANT 





WORK STUDY OFFICER 


LAPORTE CHEMICALS LIMITED, a member of the 
Laporte Group of Companies, invite applications for the 
post of Work Study Officer at their works in Warrington. 
Applicants should have had experience of method and 
time study techniques and cost control. The work involved 
will be on _ chemical processes and engineering 
maintenance. Age between 30-45 years. The salary 
offered will be commensurate with age, qualifications and 
experience. There is a pension scheme. The successful 
applicant may also qualify for assistance towards removal 
expenses and house purchase. 
Replies, giving details of age, qualifications and experience 
and quoting Ref. LCW/CAI1/43 should be addressed to 
Laporte Group Personnel Manager, Hanover House, 
14 Hanover Square, W.1 





WANTED 





Double ‘Z’ blade, jacketed Tilting Mixer, 
Baker Perkins or Morton, 
50-100 gallon capacity. 
Box No. 3660. 





Gardner or similar type TROUGH MIXER, 10/20 cwt. capacity 
Box No. 1. 





LOCKER ROTEX SCREEN No. 42 or 43 preference. 
Box No. 3662. 





WORK WANTED & OFFERED 





CRUSHING, GRINDING, MIXING and DRYING for the trade 
THE CRACK PULVERISING MILLS LTD. 
Plantation House, 

Mincing Lane, 

London, E.C.2 





PULVERISING of every description of chemical and other 
materials. Collections, storage, deliveries. THOMAS HILL- 
JONES, LIMITED, INVICTA WORKS, BOW COMMON 
LANE, LONDON, E.3. (TELEPHONE: EAST 3285.) 





Bouverie House - 


No Doubt—— 


you have found this copy 

of “Chemical Age” to 
be of interest. Why not make 
sure that you receive it EVERY 
week? The cost is only 52/6d., 
per annum, Overseas 60/-. Full 
details obtainable upon applica- 
tion to: 

THE MANAGER, CHEMICAL AGE, 


Fleet Street - London E.C.4 
Fleet Street 3212 








CHEMICAL AGE 








“The Monthly Freight Review” SAFETY 


Edited by C. F. H. CUFLEY, F.LCS. 


Coverage and comment on all aspects of world freight 
markets. Statistical supplements listing charterings relating 
to fertilisers, minerals and heavy chemicals with analysis of 
freights in leading trades over past four years. 
Issued on the last day of each month. REV EY 
Price (by airmail) 10 gns. ao annum all countries excluding 
U.S.A., Far East, etc., for which a surcharge of £2 p.a. 


SHIPPING STUDIES LTD. 
GREAT BURCHES ROAD, THUNDERSLEY, ESSEX Published JUNE 13, 1959 


Tel: RAYLEIGH 1122 ROYAL 5560 














CHEMICAL AGE will publish a review 
of Safety Techniques in the Chemical 
Industry, which will cover all aspects 
LEICH of this highly important subject, 


&SONS including toxic and explosiv 
e hazards. 
METAL , : 


Orlando **- 


Particulars from :— 
St... BOLTON f 


THE MANAGER, CHEMICAL AGE 


CARBOYS: ED CARBOYS . . : 
CARBOY TILTERS AND BARROWS Bouverie House Fleet Street London E.C.4 


SAFETY CRATES TOP PROTECTORS Fleet Street 3212 


TANTIR: 
fYed vesstls ¥ 5 
handling Cotraswes 


Tantiron, the registered trade name applied to Silicon Iron 
Castings, was first cast and produced on a commercial scale 
by The Lennox Foundry Co. before 1910, so we are well 
justified in our claim that it is the first—and still the best— 
high silicon resisting iron. 

Tantiron is manufactured into Pumps, Valves, Dephlegma- 
tors, Pipes, Cocks, Absorption Towers, Pans, Reaction 
Vessels, Coolers, etc. 

Tantiron resists most of the known persistent corrosive 
agents. 

Tantiron Pipes, Valves and Fittings are subject to a hydraulic 
test before despatch and test certificates furnished when 
requested. 


























LENNOX FOUNDRY CO. 
Tantiron Foundry, Glenville Grove, London, S.E.8 
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Chemical Age Enquiry Service 


For fuller details of equipment, apparatus, chemicals etc., in the advertisement or editorial 
pages of Chemical Age, fill in the coupons below, ONE PER ENQUIRY, and 
return to us. 
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Chemical Age Enquiry Service. 











% Detach this page complete then fold as marked 
overleaf to use the post-paid reply folder 
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Chemical 
Age 


ENQUIRY 
SERVICE 


No Postage .2 


Postage Stamp 
will be necessary if 
paid by posted in 
the Great Britain 
Licensee 


2nd FOLD 








or 
Northern Ireland @ This is a special service for 











readers of 


CHEMICAL AGE 








BUSINESS REPLY FOLDER 
Licence No. 2501 


ist FOLD 


@ /t is designed to give fuller 
information on_ equipment, 
CHEMICAL AGE apparatus, Chemicals etc., 


mentioned in this issue— 
154-160 FLEET STREET 


whether in the editorial text 


LONDON, E.C.4 or in an advertisement 
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fold as instructed with post- 
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Chemical Age 
154 Fleet Street, London, E.C.4 
Tel.: Fleet Street 3212 
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B. NEWTON MAINE LTD 


Lloyds Bank Bldg, Letchworth 
Letchworth 2140 


FOR RARE CHEMICALS 


with emphasis on substances produced by HIGH PRESSURE HYDROGENATION 


AMINO ACIDS BIOCHEMICALS 


|, 4-(bis-Aminomethyl)-cyclohexane 
Azelaic acid derivatives 

Arachy! alcohol 

Beheny! alcohol 

Butene 2-diol-|:4 

Chalcone and Derivatives 
Choline base & compounds 
Cyclodecanol 

Cyclodecanone 

Cyclodecane 

Cyclodecy! halides 
Cyclodecylamine 

Cyclodecy! urea 

Cyclododecanol 
Cyclododecanone 
Cyclododecane 

Cyclododecy! bromide & chloride 
Cyclododecylamine 
Cyclododecy! urea 

Cyclohepty! urea 

Cyclohexyl urea 

Cycioheptane 

Cycloheptanol 

Cycloheptanone 

Cyclohepty! bromide & chloride 
Cycloheptylamine 

Cyclononane 

Cyclononanol 

Cyclononanone 

Cyclononyl halides 

Cyclononylamine 

Cyclonony! urea 

Cyclooctane 

Cyclooctanol 

Cyclooctanone 

Cvcloocty! halogenides 

Cyclooctylamine 

Cycloocty! urea 

Cyclopentanol 

Cyclopentanone 

Cyclopentylamine 

Cyclopentyl bromide & chloride 

Cyclopenty! urea 

Cycloundecane 

Cycloundecanol 

Cycloundecanone 
Decahydroquinoline (cis & trans) 
Decamethylene dinitrile 
Decanediol-|:!0 

|, 5 Diaminopentane 

, 7-Diaminoheptane 

, 8-Diaminooctane 

, 9 Diaminononane 

, 10-Diaminodecane 

, [t-Diaminoundecane 

, 12-Diaminododecane 

, 13-Diaminotridecane 

, 5-Dibromopentane 

, 6 Dibromohexane 

, 7-Dibromoheptane 

, 8-Dibromooctane 

, 3 Dibromononane 

0- Dibromodecane 

‘ Dibromoundecane 
Dibromobutene-2 

(2:8) Dibromooctane 
Dibromo hexene-3 
Dibromohexane 
Dichlorohexane 
Dichloroheptane 
Dichlorooctane 
Dichlorononane 

0-Dichlorodecane 
Dichlorobutene 2 
Dichloro-hexene-3 

2, 5-Dichlorohexane 

2, 3-Dichloro—!, 4-naphthoquinone 

Dicycloheptylamine 

|, 4-Dicyclohexanoly! diacetylene 

Dicyclooctylamine 
Dicyclopentadienyliron 
Dicyclopentylamine 
Dicyclohexanolylibutane 
Dihydromucodinitrile 


, 
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GLYCOSIDES 


PEPTIDES PURINES SACCHARIDES 


Dihydrofuran 

|, 8 Ditodooctane 
Dimercaptopropanol redistilied 
|, 8 Dimethoxyoctane 

|, 8 Dimethoxyoctadien-!, 7-diyne 3, 5 
Dimethyl brassylate 

2, 5 Dimethylitetrahydrofuran 
Dimethyl! thapsate 

N'N- Dimethylaminoglycerol 

2, 5 Dimethylipyrroline 
Dimethyl dodecamethylene dicarboxylate 
8 Dimethyloctanediol-2, 7 

7 Dimethyloctadiyne-3, 5—-diol-2, 7 
8 Dimethyidecanediol—3, 8 

8 Dimethyldecadiyne-4, 6 diol 3, 8 
5 Dimethyl! pyrrole 

6 Dimorpholinyl hexadiyne 2, 4 
Dodecandioic acid dimethylate 
Heptanediol |, 

Heptamethylene dinitrile 

n Heptadecy! alcohol 
n-Heptadecanoic acid nitrile 
Heneicosylic acid 

Heptadecylic acid 

Hexanediol |, 6 

Heneicosylic alcohol 
Hexanediol2, 5 
n-Heneicosanoic acid nitrile 
Hexadecanediol-|, 16 
Hexamethylene dinitrile 
Hexahydro p xylyldiamine 
Hexadiyne 2, 4-diol-!, 6 

beta Hydroxyethylmorpholine 
Hexene 3 diol 5 

isobutylene stabilized 

Lauryl! chloride (96”,,) 

Lauryl iodide 

Margaronitrile 

beta Mercaptoethylamine HC! ; 
Methoxy | chloropentene-2 
Methoxybuten |-in 

Methoxy 3 chloropentene- |! 
Methyliheptanediol 2, 4 
Methy! 5-ethylheptanediol 2, 4 
Methyipentanediol-—2, 4 
Methyl-5-ethylnonanediol 2, 4 
Methyltetrahydrofuran 
Methyl-!, 2, 3, 4 tetrahydroquinoline 
Methyicetrahydropyran 
Methyl-!|, 2 3, 4-tetrahydroisoquinoline 
n-Nonadecylic alcohol 
Nonadecylic acid 

Nonamethylene dinitrile 
n—Nonadecanoic acid nitrile 
Nonanediol |, 9 

Octamethylene dinitrile 
Octanediol-!, 8 

n-Pentadecy! alcohol 
Pentadecylic acid 
Pentadecandioic acid dimethylate 
Pentamethylene dinitrile 
n-Pentadecanoic acid nitrile 
Pentadecanediol |, | 

Pimelic acid 

Pivalic acid 

Pyrroline 

trans Stilbene 

Suberic acid 

Serotonin creatinine sulphate 
Tetradecandioic acid dimethylate 
|, 2, 3, 4-Tetrahydroisoquinoline 
|, 2, 3, 4-Tetrahydroquinoline 
Tetrahydropyran 
Tetradecanediol-!, 14 

Tridecylic acid 

Thapsic acid 

Tridecylic alcohol 

n-Tridecanoic acid nitrile 
Triacosylic acid 

n-Triacosylic alcohol 
n-Triecosanoic acid nitrile 
Tridecandioic acid dimethylate 
Undecanediol-|!, | 

Undecandioic acid dimethylate 
Undecamethylene dinitrile 
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Kellie 


All purpose Autoclave 


FOR PROCESSING WITH STEAM 
AND COMPRESSED AIR 

OR 

STEAM AND VACUUM ARRANGEMENTS 


No steam jacket is employed, and there 
is no local overheating. 


Processing is by patent steam heated 
Revolving Calandria, which incorporates 
a Swash Plate Impeller. 


The rotating movement of the Calandria 
continually cleans the heating elements. 


The ratio of the rotating heating surface 
to volume is 50 per cent greater than that 
of a steam jacketed autecclave. 


Here is an Autoclave which is designed to 
supersede the steam jacketed vessels of all 
types from the viewpoint of economy and 
efficiency. 


For Special Purpose and Processing 
Plant . . . Consult 


Write today for further particulars to: 


ROBERT KELLIE & SON LIMITED DUNDEE SCOTLAND 


Telephone: Dundee 2819 (2 lines) Telegraphic and Cable address: ** Kellie’’ Dundee + Code A.B.C. (Sth Edn). 
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